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In this publication, the report of the Wadden Sea
Plan project 34 (WSP § 9.2.1) regarding high tide
roosts in the trilateral Wadden Sea is presented.
The Wadden Sea Plan, which was adopted at the
Governmental Wadden Sea Conference in Stade
in 1997, entails besides common policies and
measures also projects and actions of the con-
cerned countries for their joint effort to fulfill the
already agreed trilateral targets. Regarding birds
these targets are ‘favorable conditions for migra-
tory and breeding birds: a favorable food avail-
ability; a natural breeding success; sufficiently
undisturbed roosting and moulting sites; natural
flight distances: Projects on roosting and moult-
ing sites as well as coordinated management for
herbivorious species are included in the Wadden
Sea Plan. On the basis of project outlines, com-
piled by the Joint Monitoring Group of Migratory
Birds (JMMB), the different investigations were
carried out by lead countries with the support of
the JMMB.

The aim of the project on roosting sites, which
was carried out under the leadership of the Neth-
erlands, was to investigate the status of high tide
roosts for migratory waterbirds in the trilateral
Wadden Sea in relation to the necessity of undis-

turbed roosting sites for these species. The report
consists of a detailed overview of the distribution
of waterbirds in the entire Wadden Sea during high
tide, and an inventory of protection regimes and
potential sources of anthropogenic disturbances
for each site. This review on important and po-
tential roosting sites is to be seen as valuable ad-
ditional information to the regular reports of the
Joint Monitoring Program on Migratory Birds in
the Wadden Sea in the framework of the Trilater-
al Monitoring and Assessment Program (TMAG).

The investigations were done, on the one hand,
by an overall coordinator of the work, who inte-
grated the results in the report and, on the other
hand, by the national coordinators of the moni-
toring programs of migratory birds in each Wad-
den Sea country, which are the members of the
JMMB. We would like to thank all those who con-
tributed to the surveys and the report, such as the
field workers and organizations involved, the au-
thors, in particular Kees Koffijberg, who took care
of compiling and writing the report.

Bettina Reineking
Common Wadden Sea Secretariat
May 2003
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The Wadden Sea ranks among the most impor-
tant wetlands to migratory waterbirds in the
world. Its vast area of intertidal mudflats hosts
numerous bird species breeding in the tundra from
arctic Canada in the west to northern Siberia in
the east. They use the Wadden Sea either as a
stop-over site between the arctic breeding areas
and the wintering areas in Africa, or stay in the
area to winter. Besides, some species gather to
moult in late summer. Most birds staying in the
Wadden Sea, feed during low tide at intertidal
mudflats and congregate in large flocks at com-
munal high tide roosts. Often, these roosts are
found at the edges of salt marshes, on sand flats
and beaches or, when foreland is lacking, also at
dikes and breakwaters in harbours. Some species
also roost at inland pastures and arable fields or
in wetlands behind the seawall. The attendance
of high tide roosts is highly dynamic and depends,
e.g., on actual water tables, distance to the near-
est feeding areas, the degree of human distur-
bance and species-specific behaviour. The safe-
guarding of high tide roosts is one of the most
important tools for the conservation and protec-
tion of birds in the Wadden Sea and can be
achieved by the targets set in the Wadden Sea
Plan.

As part of the Wadden Sea Plan and the Stade
Declaration of 1997, a special project was
launched to investigate the current status of high
tide roosts in the Wadden Sea and to present a
review of available knowledge of the distribution
of waterbirds at high tide roosts, including knowl-
edge concerning the necessity for undisturbed
roosting sites. This report presents a detailed over-
view of distribution of waterbirds in the Wadden
Sea during high tide and an inventory of protec-
tion regimes and potential sources of anthropo-
genic disturbance for each site. For this purpose,
data from mainly trilateral co-ordinated water-
bird counts from the Joint Monitoring of Migra-
tory Birds (JMMB), which are carried out in the
framework of the Trilateral Monitoring and As-
sessment Program (TMAP), between 1990 - 2000
were analysed for species which show tidal move-
ments and depend on high tide roosts. These
counts are mainly carried out in the Wadden Sea
Cooperation Area, but additionally also include
agricultural sites behind the seawall (mainly in
Denmark, Lower Saxony and the Netherlands),
which belong to the network of roosting sites as
well and are especially important during excep-
tional high tides or for specific terrestrial species

Summary

like Brent Goose, Golden Plover and Curlew. Data
on site characteristics and potential sources of
anthropogenic disturbance were derived from
available trilateral data (Quality Status Report) and
expert estimates on the level of human activities.
Special caution was taken to provide a similar
approach in estimating these levels in Denmark,
Schleswig-Holstein, Lower Saxony and the Neth-
erlands.

Roosting behaviour in migratory waterbirds is
a complex phenomenon. Gathering in large and
dense flocks is thought to minimise the risk of
predation for individuals by e.g. Peregrine Falcons,
but also saves energy when staying close togeth-
er at the roost. In a dynamic area like the Wadden
Sea, actual water tables, distance to the nearest
favourable feeding areas, preferred roosting hab-
itat, site-tenacity and social status of the birds all
contribute to the actual number of birds and spe-
cies observed at a high tide roost. As a result, spe-
cies often use a network of roosting sites. For a
species like Red Knot this network might cover an
area of 800 km? within a short run of tidal cycles.
Apart from these natural factors, the level of an-
thropogenic disturbance is one of the most im-
portant factors determining numbers observed at
high tide roosts and puts an extra constraint on
the birds’ narrow energetic balance and tight time
schedule for migration. Case studies in several
parts of the Wadden Sea, point out that recre-
ational activities are the most observed sources
of disturbance. This is supported by our inventory,
which points out that 80% of all roosting sites in
the Wadden Sea is subject to some kind of recre-
ational pressure (36% of the roosting sites when
considering only moderate to heavy recreational
pressure). Moreover, data on phenology show that
the seasonal occurrence of some species is affected
by moderate and heavy recreation pressure, i.e.
birds tend to avoid roosts visited by many people
in the summer holiday season.

Hunting is observed at many sites as well (up
to 33% of all sites in Denmark, when regarding
moderate to heavy hunting pressure). Although
hunting on migratory waterbirds has been gradu-
ally phased out in the Wadden Sea during the
1990s, hunting on small mammals like Hare is still
common practise and also occurs at salt marshes,
close to high tide roosts. Other sources of poten-
tial anthropogenic disturbance, like civil air traf-
fic, military training activities and wind farms oc-
cur at a much smaller scale, although sometimes
close to important high tide roosts (e.g. Vliehors

Summaries
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at Vlieland, the Netherlands, which is situated in
a military shooting range). In general, it turns out
that the largest roosting sites are a result of large
intertidal mudflats at close range and low levels
(or absence) of human disturbance. This combi-
nation is especially found at remote and uninhab-
ited islands, like Stideroogsand, Trischen (both
Schleswig-Holstein), Scharhérn (Hamburg), Mem-
mert (Lower Saxony), Griend and Richel (both
Netherlands).

The outstanding importance of the Wadden Sea
has been acknowledged in several international
conventions and directives, such as the Ramsar
Convention, the Bonn Convention on Migratory
Species and the EC Bird and Habitat Directives.
These all have been implemented in the national
legislation and the respective protection regimes.
When regarding Special Protection Sites of the EC
Bird Directive and Ramsar sites, which overlap with
most of the national protection regimes, most
countries have more than 80% of their high tide
roosts located within designated areas (for most
species also supporting more than 90% of the birds
observed). In the Netherlands and Lower Saxony,
this figure is somewhat lower since both coun-
tries have a large proportion of inland agricultur-
al areas among their roosting sites, which are sub-
ject to limited special protection measures. Only
in Lower Saxony, important inland sites outside
the trilateral cooperation area have been includ-
ed in SPA boundaries, whereas in the Netherlands
these areas were not taken into account in the
last update of SPAs in 2000. Especially species like
Brent Goose, Golden Plover and Curlew are known
to frequent inland roosts in large numbers. More-
over, inland roosting sites become important for
all species during very high water tables, when
regular high tide roosts become flooded. In Lower
Saxony, Hamburg and Schleswig-Holstein, nation-
al protection regimes have been set up by estab-
lishing national parks, which include zoning for
different human activities. In Denmark and the
Netherlands, a similar approach was followed with
the introduction of the Nature and Wildlife Re-
serve and the Key Planning Decision Wadden Sea
respectively. However, the actual size of the high-
est protection zone in these countries is smaller
than in Germany. Besides, zoning of recreational
activities has not been developed here in detail.

The guiding principle of the trilateral Wadden
Sea policy is to "achieve, as far as possible, a nat-
ural and sustainable ecosystem in which natural
processes proceed in an undisturbed way” (Minis-
trial Declaration Eshjerg 1991). Three of the four
targets on hirds, which were agreed upon at the

Leeuwarden Conference in 1994, are related to
the impact of human disturbance.

This report shows that, despite extensive pro-
tection regimes, disturbance of roosting birds oc-
curs in all parts of the Wadden Sea. Especially
outdoor recreation occurs around many roosting
sites and its volume, along with conflicts between
tourism and nature conservation, is expected to
increase in future (Quality Status Report, 1999).
Moreover, recreational activities more and more
expand to spring and autumn (although still peak
during summer holidays in July and August). As a
result, potential conflicts between waterbirds at-
tending high tide roosts and recreational activi-
ties around these roosts are especially to be ex-
pected in May and in July-October. Both are crit-
ical periods to birds as they involve pre-migra-
tion and pre-breeding fattening and moulting in
late summer. In order to reduce this conflict, a
spatial and temporal zoning of recreational ac-
tivities as well as a convincing visitor informa-
tion system should be further developed.

Besides, more information is needed concern-
ing natural flight distances, which can give feed-
back in planning public access to areas in the vi-
cinity of roosting sites. For this purpose, also care-
fully designed experiments should be set up in
order to assess the complex relationships between
bird numbers and the level of recreational activ-
ities. Also it is important to include management
of non-waterbird hunting in trilateral protection
measures, especially to reduce impact from hunt-
ing in salt marshes or inland roosting sites dur-
ing high tide.

Furthermore, the impact of civil air traffic (in-
cluding ultra-light aircraft), military training ac-
tivities and wind farms should be assessed in more
detail. Civil air traffic has been largely regulated
by trilateral standards now, but severe disturbance
is still reported from a number of roosting sites.
Military training activities occur only at a few
sites, but one of these (Vliehors at Vlieland) is
one of the most important high tide roosts in the
entire Wadden Sea. Establishing wind farms in
the Wadden Sea Conservation Area is forbidden
now, but conflicts for roosting birds might arise
when planning wind farms in inland areas close
to the seawall or in offshore areas close to the
Wadden Sea. A more careful selection of sites as
well as more detailed studies concerning the im-
pact of wind farms for other species than geese
is necessary to reduce possible conflicts here. This
can also be achieved by a better formal protec-
tion of inland roosting sites, which is lacking es-
pecially in the Dutch part of the Wadden Sea.
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Vadehavet er placeret blandt de mest betydnings-
fulde vadomrader i verden. Det enorme tidevand-
somrade huser talrige fuglearter som yngler i tun-
draen fra arktisk Canada i vest til Sibirien i gst.
Fuglene bruger Vadehavet enten som en raste-
plads mellem yngleomraderne og overvintrings-
omraderne i Afrika, eller de overvintrer i omradet.
Desuden samles nogle arter i Vadehavet i sensom-
meren for at faelde deres fjerdragt. De fleste fugle
som opholder sig i Vadehavet, sager fade ved lav-
vande pa tidevandsfladerne og samles i store flok-
ke pa feelles rastepladser ved hgjvande. Ofte lig-
ger disse rastepladser pa yderkanten af stranden-
gene, pa sandflader eller langs kysterne. Nogle
arter raster ogsa inde i landet pa enge, marker og
i vadomrader. Benyttelsen af hgjvandsrasteplad-
serne er meget dynamisk og afhaenger f.eks. af
den aktuelle vandstand, afstand til naermeste fg-
desggningsomrade, graden af menneskelig faerd-
sel og artens adfeerd. Sikring af hgjvandsrasteplad-
ser er en af de vigtigste veerktajer i forvaltning og
beskyttelse af vandfugle i Vadehavet og er om-
fattet af de mal som er sat op i Vadehavsplanen.

Som en del af Vadehavsplanen og Stade De-
klarationen fra 1997, blev det vedtaget at iveerk-
seette et projekt for at undersgge den aktuelle sta-
tus for hgjvandsrastepladser i Vadehavet. Desuden
skulle der udarbejdes en oversigt over den nuvae-
rende viden om fordeling af vandfugle pa hgj-
vandsrastepladser og om ngdvendigheden af ufor-
styrrede rastepladser. Vores rapport giver en de-
taljeret oversigt over fordelingen af vandfugle i
Vadehavet ved hgjvande og en inventering af be-
skyttelsesstatus og potentielle typer af menne-
skelig forstyrrelser pa hver lokalitet. Med dette
formal, blev data fra de Koordinerede Teellinger af
Treekkende Vandfugle (JMMB) indsamlet i perio-
den 1990-2000 ved hjeelp af den Trilaterale Va-
dehavsovervagning (TMAP), og analyseret for de
arter som beveeger sig i forhold til tidevandet og
som er afhaengige af hgjvandsrastepladser. Disse
opteellinger er hovedsagelig indsamlet inden for
Samarbejdsomradet for Vadehavet, men omfat-
ter ogsa landbrugsomrader bag havdigerne (isaer
i Danmark, Nedersaksen og Holland), som tilhgrer
netvaerket af rastepladser, og som har en ekstra-
ordinger betydning ved useedvanlige hgjvande el-
ler for arter som ogsa er tilknyttet det terre land
som knortegas, hjejle og stor regnspove. Data som
vedrgrer en karakteristik af lokaliteterne og po-
tentielle kilder til menneskelige forstyrrelser blev

Sammenfatning

hentet fra tilgeengelige trilaterale oplysninger
(Quality Status Report) og fra ekspertvurderinger
hvad angar niveauet af de menneskelig aktivite-
ter. Der blev udvist speciel opmarksomhed for at
fa tilvejebragt en ensartet tilgang til vurdering af
disse niveauer i Danmark, Slesvig-Holsten, Neder-
saksen og i Holland.

Vandfugles adfeerd under rast er et kompleks
feenomen. Samling af fugle i store og teette flokke
formodes at mindske risikoen for at blive praede-
ret af f.eks. vandrefalk, men energiforbruget re-
duceres ogsa nar fuglene star taet sammen pa ra-
stepladserne. | et dynamisk omrade som Vadeha-
vet, bidrager den aktuelle vandstand, afstanden
til de nermeste gode fadesggningsomrader, den
foretrukne habitat for rastepladsen, tiltreekning til
bestemte lokaliteter og fuglenes sociale status til
det aktuelle antal fugle og arter der benytter en
given rasteplads. Som et resultat af dette, bruger
arterne ofte et netveerk af flere rastepladser. For
en art som islandsk ryle kan dette omfatte et om-
rade pa 800 km? inden for fa tidevandsperioder.
Udover disse naturlige faktorer er de menneskeli-
ge forstyrrelser de betydeligste faktorer der pavir-
ker antallet af fugle pa hgjvandsrastepladserne.
Disse pavirkninger leegge en ekstra pres pa fugle-
ne, som ofte har en snaever energi balance og fast
tidsskema for det videre traekforlgh. Undersagel-
ser i flere dele af Vadehavet paviser at rekreative
aktiviteter er blandt de hyppigst observerede for-
styrrelser. Dette understattes af vores undersggel-
se, som papeger at 29% - 42% af alle rasteplad-
ser vurderes at have et moderat til hyppigt rekre-
ativt niveau. Desuden viser data over den tidsmees-
sige forekomst gennem aret at nogle arter er pa-
virket af rekreativt pres, f.eks. undgar fuglene de
rastepladser som besgges af mange mennesker i
sommerferiens hgjsaeson.

Jagtaktivitet er observeret pa mange lokalite-
ter (i op til 33% af alle lokaliteter i Danmark fore-
gar der moderat til hyppig jagt). Selvom jagt pa
traekkende vandfugle er blevet faset ud i Vadeha-
vet igennem 1990erne, er jagt pa sma pattedyr
som hare stadig en almindelig aktivitet og fore-
kommer ogsa pa strandenge neer hgjvandsraste-
pladser. Andre arsager til potentielle menneskeli-
ge forstyrrelser udgeres af civile flyvemaskiner,
militeere gvelsesflyvninger og vindmglleparker, som
for nogle lokaliteters vedkommende er teaet pa vig-
tige hgjvandsrastepladser (e.g. Vliehors pa Vlie-
land i Holland, som ligger i et militeert skydeom-

Wadden Sea Ecosystem No. 16 - 2003
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rade). Generelt viser det sig, at de starste raste-
pladser opstar som et resultat af flere faktorer bl.a.
store tidevandspavirkede mudderflader inde for en
kort afstand og med en lav grad af (eller med fra-
veer af) menneskelig forstyrrelser. Denne kombi-
nation er specielt fundet pa fierntliggende ger som
Stideroogsand og Trischen ( begge i Slesvig-Hol-
sten), Scharhon (Hamborg), Mennert (Nedersax-
en), Griend og Richel (begge i Holland).

Vadehavets enestaende betydning er blevet
anerkendt i adskillige internationale konventioner
og direktiver, som Ramsar Konventionen, Bonn
Konventionen om Traekkende Arter, i EF Fuglebe-
skyttelsesdirektivet og i Habitat Direktivet. Disse
konventioner er alle blevet indarbejdet i den dan-
ske, tyske og hollandske lovgivning og forvaltning.
Nar man betragter de omréder, der er udpeget som
EF Fuglebeskyttelsesomrader og Ramsamomrader,
hvoraf de fleste omrader overlapper omrader der
er fredet i henhold til national forvaltning, har lan-
dene mere end 80% af deres hgjvandsrasteplad-
ser beliggende inden for beskyttede omrader (hvil-
ket omfatter > 90% af de observerede fugle). |
Holland og Nedersaksen er disse tal lavere end i
de gvrige lande, da de begge har rastepladser i
landbrugsomrader inde i landet, som kun har en
begraenset beskyttelse. Kun i Nedersaksen er be-
tydningsfulde indlandsomrader udpeget som EF
Fuglebeskyttelsesomrader, hvorimod denne type
beskyttelse ikke blev taget i betragtning i Holland
ved den sidste revision i 2000. Specielt knortegas,
hjejle og store regnspove benytter i vid udstraek-
ning indlandsomrader som rastepladser. Desuden
er indlandsrasteplaser af stor betydning for alle
arter af vandfugle under stormflod, hvor de raste-
pladser der benyttes under normale forhold er
oversvgmmede. | Nedersaksen og Slesvig-Holsten
er der ud over de naevnte beskyttelsesforanstalt-
ninger desuden etableret nationalparker, som
omfatter en zonering af omraderne indenfor hvil-
ke forskellige menneskelige aktiviteter kan fore-
ga. | Danmark og Holland er et tilsvarende princip
blevet fulgt ved planleegning og etablering af na-
tur- og vildtreservater. Dog er de aktuelle starrel-
ser af de omrader der har den starste beskyttelse
mindre end i Tyskland. Desuden er zonering af re-
kreative aktiviteter ikke blevet indarbejdet i de-
taljer.

Det vejledende princip for den trilaterale poli-
tik for Vadehavet er "sa vidt mulig at opna et na-
turligt og beeredygtigt ekosystem, hvor de natur-
lige processer forlgber uforstyrret” (Ministerdekla-
rationen, Esbjerg 1991). Pa den efterfalgende Le-
euwarden Konference i 1994 fokusere man pa
betydningen af menneskelige forstyrrelser pa fug-

lelivet, og tre ud af fire malsaetninger for fugle
vedrarte dette emne. Vores rapport viser, at til trods
for mange regler om beskyttelse af fuglelivet fore-
kommer der forstyrrelser i alle dele af Vadehavet.
Specielt friluftsliv forekommer omkring mange
rastepladser, og dets omfang forventes at stige i
de kommende ar og dermed de potentielle mulig-
heder for konflikter mellem turisme og naturbe-
skyttelse (Quality Status Report 1999). Dertil kom-
mer at aktiviteterne foruden at stige i omfang i
selve sommerferieperioden, ogsa stiger om foréret
og efteraret. Som et resultat af dette, forventes
der at blive et stigende problem for hgjvandsrast-
ende vandfugle i maj og i juli-oktober. Begge pe-
rioder er kritiske for fuglene, da de omfatter tids-
punkter i fuglenes arscyklus, hvor de henholdsvis
opbygger fedt til forarstraekket eller den foresta-
ende ynglesaeson og skal gennemfare fjerfeeldnin-
gen. For at reducere disse konflikter yderligere,
burde der gennemfares en areal- og tidsmaessig
zonering af de rekreative aktiviteter samt udar-
bejdes paedagogisk informationsmateriale for be-
sggende.

Desuden er der brug for mere viden om fugle-
nes flugtafstande, som kan bidrage til en bedre
planlaegning af offentlighedens adgang til omra-
der naer fuglenes hgjvandsrastepladser. Med det
formal burde der ogsa udfares detaljerede ekspe-
rimenter for at vurdere det komplekse sammen-
heeng mellem fuglenes antal og niveauet for re-
kreative aktiviteter. Det er ligeledes vigtigt at un-
dersgge effekten af jagt pa andre arter end vand-
fugle i den trilaterale forvaltning, specielt med
henblik pé at reducere betydningen af jagt pa bl.a.
hare pé& strandengene og pa rastepladser inde i
landet. Desuden burde effekten pa rastende vand-
fugle af civil luftfart og vindmglleparker undersg-
ges yderligere. Civil luftfart er i store traek blevet
reguleret af trilaterale aftaler, men der sker stadig
betydelige forstyrrelser pa flere hgjvandsrasteplad-
ser. Der er kun fa omrader med militaer skydeakti-
vitet, men nogle af disse ligger naer de mest bety-
dende hgjvandsrastepladser i hele Vadehavet (bl.a.
Vliehors pa Vlieland). Det er ikke tilladt at etable-
re vindmglleparker i Beskyttelsesomradet for Va-
dehavet. Men konflikter kan opsta, nar der rejses
vindmgller inde i landet teet pa digerne. Det an-
befales derfor, at der udvises mere forsigtighed ved
udveelgelse af mglleomrader og at det er ngdven-
dig at udfere flere detaljerede studier pa andre
arter end gees for at reducere disse konflikter. Dette
mal kan ogsa nas ved en bedre formel beskyttelse
af de rastepladser, der ligger inde i landet, hvilket
specielt mangler i den Hollandske del af Vadeha-
vet.
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Das Wattenmeer zahlt flir wandernde Wasser- und
Watvogel zu den bedeutendsten Feuchtgebieten
der Welt. Seine riesigen Wattflachen bieten zahl-
reichen Vogelarten, die in der Tundra vom arkti-
schen Kanada im Westen bis Nordsibirien im Os-
ten bruten, Lebensraum. Sie nutzen das Watten-
meer entweder als Zwischenrastplatz auf ihrem
Weg zwischen den arktischen Brutgebieten und
den Uberwinterungsgebieten in Afrika oder blei-
ben, um hier zu Uberwintern. AuBerdem sammeln
sich einige Arten im Spatsommer zur Mauser im
Wattenmeer. Die meisten Vogel fressen wéhrend
Niedrigwasser auf den Wattflachen und versam-
meln sich bei Hochwasser in groRen Trupps an
Hochwasserrastplétzen. Diese Rastplatze liegen oft
an den Réandern der Salzwiesen, auf Sdnden und
Stranden oder, wo kein Vorland ist, auch an Dei-
chen und Molen in H&fen. Zudem nutzen einige
Arten Wiesen und Felder im Binnenland oder
Feuchtgebiete hinter dem Deich zur Rast. Die Nut-
zung der Hochwasserrastplatze ist hoch dynamisch
und hangt z. B. von den jeweiligen Wasserstan-
den, der Entfernung zu den néchsten Nahrungs-
flachen, dem Grad der menschlichen Stérung und
dem artspezifischen Verhalten ab. Der Schutz von
Hochwasserrastplatzen ist eines der wichtigsten
Mittel zum Schutz der Vogel im Wattenmeer und
wird daher als eigensténdiges Ziel im Wattenmeer-
plan formuliert.

Als Teil des Wattenmeerplanes und der Erkl&-
rung von Stade von 1997 wurde ein spezielles Pro-
jekt initiiert, mit dem Ziel, eine Bestandsaufnah-
me der Hochwasserrastpléatze im Wattenmeer
durchzufiihren, eine Ubersicht iiber das vorhan-
dene Wissen zur Verteilung der Vogel auf die Hoch-
wasserrastplatze zu geben und gleichzeitig Er-
kenntnisse (ber die Notwendigkeit ungestorter
Rastplétze vorzulegen. Der vorliegende Bericht gibt
einen detaillierten Uberblick tber die Verteilung
der Rastvdgel im Wattenmeer bei Hochwasser und
stellt sowohl den jeweiligen Schutzstatus als auch
die Quellen mdglicher anthropogener Stérungen
zusammen. Zu diesem Zweck wurden hauptséch-
lich Daten der trilateral koordinierten Wasser- und
Watvogelz&hlungen (Joint Monitoring Program of
Migratory Birds in the Wadden Sea, JIMMB), die
im Rahmen des Trilateral Monitoring and Assess-
ment Program (TMAP) durchgefiihrt wurden, aus
dem Zeitraum 1990-2000 flrr Arten analysiert, die
sich gezeitenabhéngig verhalten und auf Hoch-
wasserrastplatze angewiesen sind. Diese Zahlun-

Zusammenfassung

gen werden hauptséchlich im Wattenmeer-Koo-
perationsgebiet durchgefiihrt, schlieRen aber auch
landwirtschaftliche Flachen hinter dem Deich ein
(hauptsachlich in Danemark, Niedersachsen und
den Niederlanden). Diese Flachen gehdren
ebenfalls zu dem Netz von Rastplatzen und sind
besonders wichtig wahrend hoch auflaufender Ti-
den oder fiir Arten wie Ringelgans, Goldregenpfei-
fer und Brachvogel, die Landflachen in héherem
Mafe zur Nahrungssuche nutzen. Angaben zu den
Gehietseigenschaften und den Quellen méglicher
anthropogener Stérungen stammen aus verfig-
baren trilateralen Quellen (Quality Status Report)
und beruhen — vor allem beziiglich des Grades
menschlicher Aktivitaten - auf den Einschatzun-
gen von Experten. Besondere Sorgfalt wurde dar-
auf verwendet, bei dieser Einschatzung eine in
Danemark, Schleswig-Holstein, Niedersachsen und
den Niederlanden vergleichbare Herangehenswei-
se zu gewabhrleisten.

Das Rastverhalten ist bei den Wasser- und
Watvdgeln ein komplexes Phanomen. Man nimmt
an, dass durch die Ansammlung in groRen, dich-
ten Schwarmen fir das einzelne Individuum das
Risiko sinkt, Raubern, z. B. Wanderfalken, zum
Opfer zu fallen, es ist aber auch energetisch giins-
tiger wahrend der Rast dicht zusammen zu ste-
hen. In einem dynamischen Gebiet wie dem Wat-
tenmeer hangt die tatsachliche Anzahl der Végel
und Arten, die an einem Hochwasserrastplatz be-
obachtet werden konnen, aber auch von Faktoren
wie dem Wasserstand, der Entfernung zum nachs-
ten glinstigen Nahrungsgebiet, dem bevorzugten
Rasthabitat, der Gebietstreue und dem sozialen
Status der Vogel ab. Im Endeffekt nutzen die Ar-
ten oft ein ganzes Netz von Rastplatzen. Fir eine
Art wie den Knutt kann dieses Netz innerhalb
weniger Tidenzyklen ein Gebiet von 800 km2 um-
fassen. Abgesehen von diesen natlirlichen Fakto-
ren ist der Grad der anthropogenen Stérungen ei-
ner der bedeutendsten Faktoren fur die Zahl der
Végel, die an einem Rastplatz beobachtet werden
konnen und stellt in Phasen mit einer knappen
Energiebilanz und einem engen Zeitplan wéhrend
des Zuges eine zusatzliche Beschrankung fiir die
Végel dar. Fallstudien in verschiedenen Teilen des
Wattenmeeres weisen darauf hin, dass Freizeit-
aktivitaten zu den haufigsten Storquellen geho-
ren. Dies wird durch unsere Bestandsaufnahme
unterstitzt, die zeigt, dass fur 29% - 42% aller
Rastplatze der Freizeitdruck als moderat bis stark
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eingeschétzt wird. Darliber hinaus wird anhand
von Phéanologiedaten deutlich, dass das saisonale
Auftreten einiger Arten durch Freizeitaktivitaten
beeinflusst wird, d.h. die Végel meiden in der Som-
mersaison Rastplétze, die in den Ferien von vielen
Menschen besucht werden.

Auch Jagd findet in vielen Zahlgebieten statt
(bis zu 33% aller Gebiete in Danemark zeigen
moderaten bis schweren Jagddruck). Obwohl in
den 1990er die Jagd auf Wasservogel allméhlich
eingestellt wurde, ist die Jagd auf kleine S&uge-
tiere wie Hasen immer noch tblich und findet auch
in den Salzwiesen, nahe der Hochwasserrastplét-
ze statt. Andere Quellen potenzieller anthropo-
gener Storungen, wie ziviler Luftverkehr, militéri-
sche Ubungen und Windkraftanlagen treten in
wesentlich kleinerem Umfang auf, wenn auch
bisweilen nahe wichtiger Hochwasserrastpléatze
(z.B. Vliehors auf Vlieland, Niederlande, das auf
einem militarischen SchieBplatz liegt). Generell
stellt sich heraus, dass die gréf3ten Rastplatze dort
sind, wo grof3e Wattflachen in der Nahe sind und
wenig (oder keine) menschlichen Stérungen. Die-
se Kombination findet sich vor allem auf einigen
abgelegenen unbewohnten Inseln wie Stideroog-
sand, Trischen (beide Schleswig-Holstein), Schar-
horn (Hamburg), Memmert (Niedersachsen),
Griend und Richel (beide Niederlande).

Die herrausragende Bedeutung des Watten-
meeres wurde in mehreren internationalen Uber-
einkommen und Richtlinien wie der Ramsar-Kon-
vention, der Bonner Konvention zum Schutz wan-
dernder Arten, der EuropdischenVogelschutz- so-
wie Fauna-Flora-Habitat-Richtlinie bestétigt. Alle
wurden inzwischen in nationales Recht und in
entsprechende Schutzbestimmungen umgesetzt.
Betrachtet man die Européischen Vogelschutzge-
biete und die Ramsar-Gebiete, die sich mit den
meisten der nationalen Schutzgebietskategorien
Uberschneiden, so liegen in den meisten Landern
mehr als 80% der jeweiligen Hochwasserrastplatze
innerhalb ausgewiesener Schutzgebiete (die da-
mit zugleich fur die meisten Arten >90% der be-
obachteten Vogel enthalten). In den Niederlan-
den und Niedersachsen ist diese Zahl etwas nied-
riger, weil beide L&nder einen grofieren Anteil bin-
nendeichs gelegener landwirtschaftlicher Fl&chen
am Festland mit beriicksichtigt haben, wo weni-
ger Schutzgebiete ausgewiesen sind. Wahrend in
Niedersachsen wichtige Binnenlandgebiete als
Europdische Vogelschutzgebiete (SPAs) gemeldet
wurden, sind diese Gebiete in den Niederlanden
bei der letzten Nachmeldung von SPAs 2000 nicht
beriicksichtigt worden. Besonders von Arten wie
Ringelgans, Goldregenpfeifer und Brachvogel ist
bekannt, dass sie haufig Binnenland-Rastfléchen

in groRen Zahlen nutzen. AufRerdem sind Binnen-
land-Rastplatze fur alle Arten bei sehr hohen
Wasserstéanden, wenn die regularen Hochwasser-
rastplatze uberflutet werden, wichtig. In Nieder-
sachsen, Hamburg und Schleswig-Holstein wur-
den mit der Einrichtung von Nationalparken
Schutzgebiete etabliert, die eine Zonierung fur
verschiedene menschliche Aktivititen einschlie-
Ren. In Dénemark und den Niederlanden wurde
mit der Einflhrung eines Nature and Wildlife Re-
serves bzw. der Key Planning Decision Wadden Sea
ein ahnlicher Ansatz verfolgt. Allerdings ist die
tatsachliche Grofe der hdchsten Schutzzone in
diesen Landern kleiner als in Deutschland. Davon
abgesehen wurde die Zonierung flr Freizeitakti-
vitaten hier nicht im Detail entwickelt.

Der leitende Grundsatz der trilateralen Watten-
meer-Politik ist, ,soweit wie moglich ein natirli-
ches und sich selbst erhaltendes Okosystem, in dem
natirliche Prozesse ungestort ablaufen kénnen, zu
erreichen (Ministererklarung von Esbjerg 1991).
Drei der vier Ziele fiir Vogel, die auf der Konferenz
von Leeuwarden vereinbart wurden, betreffen auch
den Einflul menschlicher Stérungen. Der vorlie-
gende Bericht zeigt, dass trotz umfassender
Schutzbestimmungen Stoérungen rastender Végel
in allen Teilen des Wattenmeeres auftreten kon-
nen. Besonders outdoor-Aktivitaten finden an vie-
len Rastplatzen statt und es kann angenommen
werden, dass ihr Ausmal? in Zukunft noch zunimmt
— und damit auch die Konflikte zwischen Touris-
mus und Naturschutz (Quality Status Report,
1999). Zudem weitet sich die Tourismus-Saison
zunehmend auf das Frithjahr und den Herbst aus
(obwohl der Hohepunkt immer noch in den Som-
merferien im Juli und August liegt). Als Ergebnis
sind potenzielle Konflikte mit Rastvdgeln an Hoch-
wasserrastplatzen besonders im Mai und von Juli
bis Oktober zu erwarten. Beides sind kritische Zeit-
spannen fur Vogel, weil sie dann fiir den Zug und
die Brut Fettreserven anlegen miissen und im Spét-
sommer mausern. Um diesen Konflikt zu verrin-
gern, sollte eine zeitliche und rdumliche Zonie-
rung der Freizeitaktivitdten ebenso weiter entwi-
ckelt werden wie ein berzeugendes Besucher-
Informations- und Lenkungssystem.

Insbesondere fir die Planung der Wegefiihrung
und fur mogliche Zugangsbeschrankungen an
Rastplétzen ist es wichtig, mehr Informationen
Uber natirliche Fluchtdistanzen zu erhalten. Zu
diesem Zweck sollten auch sorgfaltig geplante
Experimente durchgeflhrt werden, mit deren Hil-
fe die komplexen Beziehungen zwischen Vogel-
zahlen und Freizeitaktivitaten eingeschatzt wer-
den konnen. Wichtig ist es ferner, fur die Jagd, die
nicht das Wasserwild betrifft, trilaterale Manage-



Summaries

15

mentmalinahmen zu beschlief3en, um deren Aus-
wirkungen auf Rastplétze in den Salzwiesen oder
im angrenzenden Binnenland wahrend der Hoch-
wasserzeiten zu reduzieren. Weiterhin sollte der
EinfluR des zivilen Flugverkehrs (einschlief3lich
ultra-light-Flugzeuge), militarischer Ubungsakti-
vitdten und von Windparks auf die Funktion von
Rastpatzen genauer untersucht werden. Obwohl
fur den zivilen Flugverkehr inzwischen weithin tri-
laterale Standards gelten, kommt es immer noch
zu erheblichen Stdrungen bei einer Reihe von
Rastplatzen. Militarische Ubungen finden nur noch
in wenigen Gebieten statt, aber Vliehors auf Vlie-
land ist einer der bedeutendsten Hochwasserrast-
platze im gesamten Wattenmeer.

De Waddenzee geniet algemene erkenning als één
van de belangrijkste wetlands ter wereld. Z'n gro-
te oppervlakte wadplaten trekt een groot aantal
watervogels aan uit een gebied dat zich uitstrekt
van arctisch Canada in het westen tot het noor-
den van Siberié in het oosten. Deze vogels gebrui-
ken de Waddenzee enerzijds als tussenstop tus-
sen hun arctische broedgebieden en de overwin-
teringsgebieden in tropisch Afrika, anderzijds zijn
er soorten die in de Waddenzee de winter door-
brengen. Een aantal soorten vormt bovendien rui-
concentraties in de nazomer. De meeste vogels
zoeken tijdens eb op de wadplaten naar voedsel.
Tijdens hoogwater komen ze bijeen op gemeen-
schappelijke hoogwatervluchtplaatsen. Dit zijn
plaatsen die doorgaans tijdens een normale vloed
niet worden overspoeld, zoals randen van kwel-
ders, hooggelegen zandplaten, stranden en soms
ook aan de buitenzijde van de dijken. Sommige
soorten overtijen bij voorkeur binnendijks, zowel
op cultuurland als in binnendijkse wetlands. Het
gebruik van hoogwatervluchtplaatsen is in hoge
mate dynamisch. De aantallen kunnen sterk va-
riéren onder invloed van vloedhoogte, afstand tot
naburige voedselgebieden, de mate van menselij-
ke verstoring and soort-specifieke factoren. Ge-
zien de sterke concentratie van vogels op hoog-

Die Errichtung von Windparks ist im Watten-
meer-Schutzgebiet gegenwartig verboten, aber
mit der Planung von Windparks im Binnenland
nahe am Deich oder im Offshore-Bereich nahe am
Wattenmeer kann es zu Konflikten mit den Rast-
vigeln kommen. Um diese Konflikte zu reduzie-
ren, ist es sowohl notwendig, die Standorte der
Windparks sorgfaltiger auszuwahlen, als auch den
EinfluR der Windparks fiir andere Arten als Génse
detaillierter zu untersuchen. Auch ein besserer
formaler Schutz von Binnenland-Rastplatzen, der
vor allem im niederlandischen Teil des Watten-
meeres fehlt, kann zu einer Entschérfung dieses
Konflikts beitragen.

Samenvatting

watervluchtplaatsen is bescherming en behoud
van deze plekken, zoals ook verwoord in het Trila-
terale Waddenzee Plan, van groot belang.

In het kader van het Trilaterale Waddenzee
Plan, voortgekomen uit de Verklaring van Stade
in 1997, is een speciaal project opgezet om de
ligging, het gebruik en de potentiéle bedreigin-
gen van hoogwatervluchtplaatsen in de Wadden-
zee in kaart te brengen. Tevens moest onderzocht
worden in welke mate vogels gevoelig zijn voor
menselijke verstoring en welk belang het mini-
maliseren van verstoring rond hoogwatervlucht-
plaatsen heeft. In dit rapport wordt een overzicht
gegeven van de verspreiding van watervogels op
hoogwatervluchtplaatsen, de eventuele be-
schermde status die de hoogwatervluchtplaatsen
genieten en de potentiéle menselijke verstoring
in de directe omgeving. De gegevens die hiervoor
werden gebruikt waren voornamelijk afkomstig
van de watervogeltellingen zoals die gedurende
1990-2000 in het kader van het trilaterale meet-
net van de Joint Monitoring of Migratory Birds
(IMMB) werden verzameld. Dit programma maakt
onderdeel uit van het Trilateral Monitoring and
Assessment Programme (TMAP) van Denemarken,
Duitsland en Nederland. Alleen die soorten wer-
den uitgewerkt, waarvan bekend is dat ze getij-
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debewegingen vertonen. Bij de telgebieden die
werden geselecteerd gaat het zowel om gebieden
die in het trilaterale Beschermingsgebied liggen
als gebieden daarbuiten. Die laatste hebben voor-
al betrekking op binnendijks gelegen graslanden
en akkers (vooral in Denemarken, Nedersaksen en
Nederland), die eveneens onderdeel uitmaken van
het netwerk van hoogwatervluchtplaatsen (voor-
al tijdens stormvloeden) en voor sommige soor-
ten (0.a. Goudplevier en Wulp) soms worden ge-
prefereerd boven buitendijkse hoogwatervlucht-
plaatsen. De gegevens over habitat, beschermde
status en potentiéle menselijke verstoring werden
afgeleid uit trilateraal beschikbare gegevens (Qua-
lity Status Report) en de expertise van nationale
specialisten voor wat betreft de verstoringsgege-
vens. Om te bewerkstelligen dat de beoordeling
hiervan op een uniforme manier gebeurde wer-
den tijdens twee bijeenkomsten de gegevens van
de landen onderling vergeleken en bediscussieerd.

Het gebruik van hoogwatervluchtplaatsen is
een complex fenomeen. Het concentreren in gro-
te, dichte groepen wordt algemeen gezien als anti-
predatie gedrag, bijvoorbeeld vanwege de alom
aanwezige Slechtvalken in de omgeving. Daarnaast
is er vooral in de winter een energetisch voordeel
om als groep dicht opeengepakt te overtijen. In
een dynamisch gebied als de Waddenzee spelen
daarnaast ook de actuele waterstanden, de afstand
tot favoriete voedselgebieden, ligging van gepre-
fereerd habitat om te overtijen, alsmede de
plaatstrouw en sociale dominante van de vogels
zelf een rol in de benutting van hoogwaterviucht-
plaatsen. Het gevolg hiervan is dat veel soorten
afhankelijk zijn van een netwerk van gebieden. Bij
een soort als de Kanoet kan dat leiden tot het ge-
bruik van 800 km?wad (en dus verschillende hoog-
watervluchtplaatsen) binnen slechts enkele getij-
decycli. Naast natuurlijke factoren speelt ook het
risico van menselijke verstoring een bepalende rol
voor het aantal overtijende vogels, die bovendien
nog eens extra druk legt op de strakke treksche-
ma’s en energiehuishouding van de vogels. Diver-
se studies hebben laten zien dat vooral recreatie
in potentie veel verstoring kan veroorzaken in de
Waddenzee. Dit wordt bevestigd door de analyse
in dit rapport. Van alle hoogwatervluchtplaatsen
in de Waddenzee, wordt 80% door recreanten
bezocht; 36% van de hoogwatervluchtplaatsen
staat zelfs bloot aan een matige tot zware recrea-
tiedruk. Gegevens over het seizoensvoorkomen van
een aantal soorten wijzen er bovendien op dat
hoogwatervluchtplaatsen worden gemeden bij een
matige tot zware recreatiedruk. Dit vindt vooral
plaats in de nazomer, tijdens het vakantieseizoen.

Jacht vindt eveneens in veel gebieden plaats,
in Denemarken is zelfs op 33% van de hoogwa-
tervluchtplaatsen sprake van een matige tot zwa-
re jachtdruk. Ofschoon jacht op trekkende water-
vogels in de Waddenzee inmiddels grotendeels aan
banden is gelegd, vindt er nog steeds op veel plaat-
sen, waaronder op de kwelders en in nabijheid van
hoogwatervluchtplaatsen, jacht op hazen en ko-
nijnen plaats. Andere bronnen van verstoring, zo-
als civiele luchtvaart, militaire oefeningen en
plaatsing van windparken opereren op kleinere
schaal, ofschoon soms in de directe nabijheid van
belangrijke hoogwatervluchtplaatsen (bijv. de Vlie-
hors op Vlieland, dat midden in een militair schiet-
terrein ligt). In het algemeen kan gesteld worden
dat grote en belangrijke hoogwatervluchtplaat-
sen vooral in die gebieden liggen waar in de di-
recte omgeving een grote oppervlakte aan wad
beschikbaar is, en waar de kans op verstoring mi-
nimaal is. Deze combinatie vinden we vooral bij
afgelegen (onbewoonde) zandplaten, zoals Su-
deroogsand en Trischen (beide Sleeswijk-Holstein),
Scharhérn (Hamburg), Memmert (Nedersaksen) en
Griend en Richel in Nederland.

Het internationale belang van de Waddenzee
wordt onderkend in diverse internationale ver-
dragen, zoals de Ramsar Conventie, de Conventie
van Bonn en de Europese Vogel- en Habitatricht-
lijn. Deze verdragen zijn alle geimplementeerd in
nationale wetgeving. In de Waddenzee ligt in de
meeste landen meer dan 80% van de hoogwater-
vluchtplaatsen in gebied dat valt onder de Spe-
ciale Beschermingszones van de EU-Vogelricht-
lijn (Vogelrichtlijngebieden) of binnen de begren-
zing van Ramsargebieden (beide overlappen vrij-
wel geheel). Het gaat hierbij gemiddeld om onge-
veer 90% van de aanwezige vogelaantallen. In
Nederland en Nedersaksen is het aandeel be-
schermde gebieden lager. Beide landen hebben een
groot aantal binnendijkse hoogwatervluchtplaat-
sen, die in het algemeen geen beschermde status
genieten. Alleen in Nedersaksen zijn belangrijke
binnendijkse rustgebieden opgenomen in de be-
grenzing van Speciale Beschermingszones; in Ne-
derland zijn deze gebieden niet in beschouwing
genomen bij de nieuwe aanwijzingen in 2000.
Vooral soorten als Rotgans, Goudplevier en Wulp
komen in belangrijke aantallen op binnendijkse
hoogwatervluchtplaatsen voor. Bovendien zijn
deze rustplaatsen van belang tijdens stormvloe-
den, als de reguliere hoogwatervluchtplaatsen
overspoeld worden. In Nedersaksen, Hamburg en
Sleeswijk-Holstein zijn in het kader van nationale
natuurbescherming nationale parken opgericht.
Deze kennen een zonering van strikte natuurge-



Summaries

17

bieden tot gebieden met vrije toegang en moge-
lijkheden voor recreatie. In Denemarken (Nature
and Wildlife Reserve) en Nederland (PKB Wadden-
zee, Natuurbeschermingswet) bestaan vergelijk-
bare systemen. De oppervlakte aan gebieden met
een strikte bescherming is er in de regel echter
kleiner dan in Duitsland. Bovendien is er een min-
der sterk ontwikkeld systeem van beheer van re-
creatie.

Het grondbeginsel voor het trilaterale Wadden-
zeebeleid is het - voor zover mogelijk - verwezen-
lijken van een natuurlijk en duurzaam Wadden
Zee ecosysteem, waar natuurlijke processen on-
gestoord doorgang kunnen vinden (Verklaring van
Esbjerg, 1991). Drie van de vier doelstellingen die
met betrekking tot vogels zijn geformuleerd op de
Leeuwarden Conferentie, gaan over verstorende
activiteiten van mensen en de effecten daarvan
op het voorkomen van vogels. Dit rapport laat zien
dat ondanks een hoge mate van formele bescher-
ming, veel hoogwatervluchtplaatsen in de gehele
Waddenzee blootstaan aan druk van menselijke
activiteiten. Vooral recreatie komt op de meeste
plaatsen voor, zij het met verschillende intensi-
teit. Algemeen wordt verwacht dat zowel de in-
tensiteit van recreatie als de spreiding door het
jaar heen in de komende jaren toeneemt (Quality
Status Report, 1999). Weliswaar pieken deze nog
steeds tijdens de zomervakantie in juli en augus-
tus, meer en meer vinden ook activiteiten plaats
in voorjaar en najaar. Potentiéle conflicten met
overtijende vogels zullen dan ook verder toene-
men, niet alleen in de nazomer, maar vooral ook
in de voor vogels belangrijke opvet-perioden in
Mei en Juli-Oktober, als veel vogels zich moeten
voorbereiden op het naderende broedseizoen (mei)
of de trek van en naar de broedgebieden (zowel
mei als juli-oktober). Bovendien maakt een aantal
soorten in de nazomer de rui door in de Wadden-
zee, en is dan extra kwetsbaar. Een mogelijke op-
lossing van dit conflict is het verder ontwikkelen
van een goed functionerende zonering van natuur
en recreatie, alsmede het opzetten van een over-
tuigend informatiesysteem voor bezoekers.

Daarnaast is extra informatie nodig over de
afstanden dat vogels gevoelig zijn voor verstoring.
Alleen met gegevens over natuurlijke opvlieg-af-
standen kan een goed werkende zonering worden
ontwikkeld van gebieden met een voornamelijk
recreatieve bestemming en gebieden met een
vooral natuurlijke bestemming. Hiervoor is het
tevens noodzakelijk experimentele studies uit te
voeren, waarin de relatie tussen het vogelbezoek
aan hoogwatervluchtplaatsen en menselijke acti-
viteiten in de omgeving onder gecontroleerde
omstandigheden wordt onderzocht. Wat betreft
jacht is het van belang dat niet alleen de jacht op
trekkende watervogels, maar ook bijvoorbeeld ha-
zenjacht op de kwelders en direct aangrenzende
binnendijkse gebieden in trilaterale afspraken in
beschouwing wordt genomen; dit om verstoring
tijdens vloed te zoveel mogelijk te reduceren.

Verder zouden effecten van civiele luchtvaart
(incl.ULV’s), militaire oefeningen en windparken
meer in detail in kaart moeten worden gebracht.
Civile luchtvaart is grotendeels gereguleerd in tri-
laterale afspraken, maar nog steeds wordt in een
aantal gebieden veel verstoring gerapporteerd.
Militaire activiteiten vinden nog slechts op kleine
schaal plaats, maar in het geval van de Vliehors
op Vlieland wel in de directe nabijheid van één
van de belangrijkste hoogwatervluchtplaatsen in
de gehele Waddenzee. Het opzetten van windpar-
ken is inmiddels verboden in het trilaterale Ber-
schermingsgebied. Potentiéle conflicten leveren
hier vooral de binnendijkse windturbines direct in
de nabijheid van de zeewering. Tot nu toe is voor-
al het effect van windparken op ganzen onder-
zocht, maar het verdient aanbeveling dergelijke
studies ook uit te voeren voor andere soorten.
Conflict-vermijding tussen hoogwatervluchtplaat-
sen en binnendijks geplande windparken kan daar-
naast worden bewerkstelligd door belangrijke bin-
nendijkse hoogwatervluchtplaatsen onder te bren-
gen in formele beschermingszones, vooral voor wat
betreft het Nederlandse deel van de Waddenzee
waar vrijwel geen van de binnendijkse hoogwa-
tervluchtplaatsen een beschermde status heeft.

Wadden Sea Ecosystem No. 16 - 2003






19

1. Introduction and Background

1.1 Introduction

The Wadden Sea ranks among the most important
wetlands to migratory waterbirds in the world. Its
vast area of intertidal mudflats hosts numerous
bird species breeding in the tundra from arctic
Canada in the west to northern Siberia in the east.
They use the Wadden Sea either to refuel en route
between the arctic breeding areas and the win-
tering areas in Africa, or to stay during winter.
Besides, some species gather to moult during sum-
mer. Meltofte et al. (1994) showed that in the
1980s some 10-12 million waterbirds utilised the
area during their annual life cycle, and at least 52
geographically distinct populations of 41 species
were present in numbers exceeding the 1% thresh-
olds of the Ramsar Convention. Of several species,
numbers observed in the Wadden Sea even involve
nearly the entire population.

Most birds using the Wadden Sea feed during
low tide at the intertidal mudflats, and gather at
communal high tide roosts during high tide. Of-
ten, these roosts are found at the edges of salt
marshes, on sand flats and beaches or, when fore-
land is lacking, also at dikes and breakwaters in
harbours. Some species also use inland pastures
and arable fields, or wetlands behind the seawall
as high tide roosts, especially during spring tides
or after prolonged stormy weather, when regular
high tide roosts become flooded. On the other
hand, neap tides and easterly winds might not
flood all mudflats and causes several birds to re-
main in the intertidal area during high tide. More-
over, use of high tide roosts often varies between
species and largely depends on the distance to the
nearest favourable feeding areas and the poten-
tial risk of disturbance (van de Kam et al. 1999).
As these conditions vary, the use of high tide roosts
can be often dynamic, both between species and
within a species, e.g. in the course of a year and at
different sites.

The prime importance of the Wadden Sea to
(water)birds is recognised in many official docu-
ments and international conventions and direc-
tives, on national scale as well as within the tri-
lateral cooperation between Denmark, Germany
and the Netherlands. Large areas have been des-
ignated as Wetlands of International Importance
under the Ramsar Convention and have been (will
be) implemented in the Natura 2000 network of
the EC-Bird Directive and EC-Habitat Directive
(Special Protection Areas (SPAs) and Special Ar-
eas of Conservation (SACs), respectively). Besides,
protection regimes such as Nature and Wildlife
Reserve, National Park and Nature Reserve (e.g.
de Jong et al. 1999), have been established at a
national level.

Despite these protective measures, there is a
continuous, and increasing pressure from human
exploitation, like fisheries, oil- and gas drilling and
recreational activities (CWSS 1991, de Jong et al.
1999). Especially outdoor activities like wind surf-
ing, tidal flat walking and recreational boating
have increased considerably in the past decades
and nowadays occur during a more prolonged pe-
riod in the year (de Jong et al. 1999). Although a
direct link between human activities and the oc-
currence of birds at high tide roosts is often diffi-
cult to assess, human activities impose a poten-
tial threat, especially when regarding the large
concentration of birds in the Wadden Sea and their
dependence on safe roosting sites during high tide.
Migratory birds generally have to cope with nar-
row physiological and energetic balances and are
often bound to fixed time-schedules (e.g. Piersma
1994). Hence, they heavily depend on the resourc-
es they find at their stop-over sites en route be-
tween breeding- and wintering areas, and any
serious disturbance or other human impact may
easily disturb the precarious balance the birds are
subject to. Eventually winter survival and breed-
ing success, and thus population levels, might be
affected as well (e.g. Madsen & Fox 1995).
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1.2 Wadden Sea Plan and
Project 34

In the framework of the trilateral Wadden Sea
Cooperation of Denmark, Germany and the Neth-
erlands the ministerial declarations are the results
of consecutive Danish-German-Dutch Govern-
mental Conferences on the Protection of the Wad-
den Sea. At the 8™ Trilateral Governmental Con-
ference on the Protection of the Wadden Sea (TGC)
in 1997 in Stade, Germany, the responsible Min-
isters agreed to adopt the Wadden Sea Plan (WSP),
entailing the common policies, measures, projects
and actions of the Wadden Sea countries Den-
mark, Germany and the Netherlands, for their joint
efforts to fulfil the already agreed targets during
the 7" TGC in Leeuwarden (1994). Concerning
birds, these targets include favourable conditions
for migratory and breeding birds, a natural breed-
ing success, sufficiently large undisturbed roost-
ing and moulting areas and natural flight distances
(see § 6 and Annex 1 of the Minister Declaration
of TGC Leeuwarden, 1994). As mentioned above,
waterbirds in the Wadden Sea highly depend on
safe and undisturbed high tide roosts. Therefore,
among others, a special WSP project was agreed
upon during the Stade Conference. This so-called
WSP Project 34 aimed at "An investigation of all
important and potential roosting sites along the
coastline of each country, in conjunction with an
evaluation of available knowledge on the neces-
sity of undisturbed roosting sites, in order to in-
vestigate the possibilities for certain undisturbed
roosting sites” (Wadden Sea Plan, § 9.2.1, 1997).

The area for which the Wadden Sea Plan and
the WSP project 34 is valid is the Trilateral Wad-
den Sea Cooperation Area, in short, the Wadden
Sea Area, from Den Helder, the Netherlands to Bla-
vandshuk, Denmark delimited by the three nauti-
cal miles offshore and the main seal walls or, where
the sea walls are absent, the spring-high-tide-
water line, and in the rivers, the brackish-water
limit including Ramsar and/or EC Bird Directive
areas designated inland.

The Dutch Ministry of Agriculture, Nature Man-
agement and Fisheries took the lead for the im-
plementation of this WSP project and initiated the
investigation of the current status of high tide
roosts for migratory waterbirds in the Wadden Sea.
On behalf of this Ministry, the ‘Expertise Centrum
LNV' commissioned SOVON Vogelonderzoek Ned-
erland, to carry out this investigation, in close
collaboration with the national co-ordinators of
the Joint Monitoring Program for Migratory Birds
(JMMB) in the Netherland, Germany and Denmark.

These include the ‘Staatliche Vogelschutzwarte’
at the ‘Niedersachsisches Landesamt fiir Okologie
(NLO)' in Lower Saxony, the ‘WWF-Projektbiiro
Wattenmeer’ and ‘Landesamt fiir den National-
park Schleswig-Holsteinisches Wattenmeer’ in
Schleswig-Holstein and the National Environmen-
tal Research Institute (NERI) in Denmark. Data for
this project were mainly derived from the high tide
waterbird counts in the Wadden Sea (see below).

1.3 Aims and project
outline

The aims of the Wadden Sea Plan project 34 have
been formulated as:

< to investigate the current status of high tide
roosts in the Wadden Sea;

e to present a general review of anthropogenic
disturbance of birds at high tide roosts;

e to identify protection status and potential
anthropogenic threats and disturbance to high
tide roosts in the Wadden Sea.

In order to assess the current status and use of
high tide roosts in the Wadden Sea, data collect-
ed during systematic waterbird counts in Denmark,
Germany and the Netherlands between 1980-
2000 were analysed. These counts include all high
tide roosts along the Wadden Sea shores and near-
by inland areas but do not cover major offshore
concentrations of seaducks and, e.g., offshore
moulting Shelduck. Since 1992, they are carried
out within the framework of the Joint Monitoring
Program for Migratory Birds, as part of the Trilat-
eral Monitoring and Assessment Program (TMAP),
the joint-monitoring project of the Trilateral Wad-
den Sea Cooperation. The migratory bird moni-
toring program is conducted under responsibility
of the Joint Monitoring Group of Migratory Birds
(JMMB), in which the national co-ordinators of
the waterbird surveys in the Wadden Sea are rep-
resented. The Common Wadden Sea Secretariat
(CWSS) in Wilhelmshaven acts as the secretariat
for the group. The monitoring program includes
two synchronised international counts and fre-
quent (12-24 annually) counts at spring tide sites
(Rosner 1993, Rosner et al. 1994, Poot et al. 1996).
Moreover, additional national counts have been
included in this report (e.g. Koffijberg et al. 1999,
Glinther & Rosner 2000, de Boer et al. 2001, Ras-
mussen 2001, Kleefstra et al. 2002). The counts
have been analysed on the smallest level of count-
ing units (see Fig. 2.1).

With this report on WSP project 34, it is the
first time that the distribution of waterbirds in
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the Wadden Sea is presented at such a detailed
level. The regular trilateral reports so far present-
ed aggregated data for larger regions (Résner et
al. 1994, Poot et al. 1996) or densities for inter-
tidal areas where high tide roosts were supposed
to belong to (Meltofte et al. 1994). The combina-
tion of bird data and information concerning hu-
man activities at site-level will assess the current
network of roosting sites and provide the neces-
sary output for the investigation of the possibili-
ties for undisturbed roosting sites in the Wadden
Sea.

Protection status and potential sources of an-
thropogenic disturbance were derived from data
available at the Wadden Sea Secretariat (de Jong
et al. 1999) and an inquiry among the national
co-ordinators of the joint monitoring program. The
latter included an expert-judgement estimate for
the intensity of human activities, such as farm-
ing, hunting and recreational activities. It should
be stressed here that these data do not represent
true assessments (which are lacking) but are mere-

ly based on qualifications from local experts and
only allow a global inventory of potential threats
to waterbirds at high tide roosts.

Alarge part of this report consists of a detailed
description of the 602 sites in the Wadden Seafor
which data were analysed. This includes an over-
view of protection status, habitats and human
exploitation/potential threats (chapter 4), as well
as separate species accounts for species which are
known to frequent high tide roosts regularly (chap-
ter 5). The selection of species as well as field
methods and data processing are outlined in chap-
ter 2. Chapter 3 provides a review of the func-
tional aspects of the use of high tide roosts by
birds. Moreover, it aims at presenting a general
review of the interactions between occurrence of
birds and the intensity of human activities, by sum-
marising results of research on the impact of an-
thropogenic disturbance, made in several parts of
the Wadden Sea so far. A general discussion and
major conclusions are included in chapter 6.
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2. Data and Methods

2.1 Introduction

The large numbers of waterbirds in the Wadden
Sea have attracted ornithologists for decades.
Various parts of the area were surveyed as early
as the 1930s, but with increasing effort especial-
ly from the 1960s onwards (see Smit & Wolff 1981
and Meltofte et al. 1994 for a review). The first
synchronous and internationally co-ordinated
counts were carried out in September 1973 and
January/April 1975. Results of these counts have
been included in the first review of distribution
and numbers of waterbirds in the Wadden Sea by
Smit & Wolff (1981). Furthermore, Meltofte et al.
(1994) summarised trilateral co-ordinated counts
in 1980-91. The main aim of these counts was to
assess the importance of the Wadden Sea for pro-
tection and conservation purposes.

In order to feed the growing need for monitor-
ing data, joint trilateral monitoring programmes
were initiated winthin the Trilateral Wadden Sea
Cooperation. For this purpose, the Joint Monitor-
ing Program for Breeding Birds in the Wadden Sea
started in 1989/90, followed by the Joint Moni-
toring Group of Migratory Birds in the Wadden
Sea in 1992. Both include delegates from Den-
mark, Schleswig-Holstein, Lower Saxony and the
Netherlands, and operate within the framework
of the Trilateral Monitoring and Assessment Pro-
gram (TMAP). The counts carried out within this
international framework include two annual syn-
chronous, complete counts of all species, frequent
spring tide counts of all species at a sample of
sites and species-specific counts of geese and sea-
ducks (Rosner 1993). They aim at: (1) estimating
the total population size of waterbirds in the Wad-
den Sea; (2) monitoring changes in numbers of
waterbirds present in the Wadden Sea and (3) as-
sessing numbers of waterbirds using the Wadden
Sea over the year. As part of this international
co-operation, international reviews have been
published in 1994 (Résner et al. 1994) and 1996
(Poot et al. 1996). The next regular report is sched-

uled for 2003 (Blew et al. in prep.). These reports
aim to present baseline data on numbers, distri-
bution and phenology. Moreover, they are impor-
tant feedback to the numerous (partly volunteer)
observers.

2.2 Fieldwork

Counts of waterbirds in the Wadden Sea are car-
ried out during daytime and high tide, when most
birds congregate at communal roosts along the
shoreline and at islands and remaining sand flats.
Counting dates are chosen around spring tide, and
usually fieldwork concentrates in a narrow time
window around a chosen counting date, prefera-
bly avoiding adverse observation conditions like
fog and heavy rain. Observers mostly operate from
dikes or dunes, using high magnifying (20-60x)
telescopes to determine species and numbers. In
larger salt marshes, also small trips to the shore-
line are made in order to get a better view of the
roosting flocks. Small uninhabited islands are
counted from boats, or are reached by foot during
low tide. In Denmark, part of the data presented
here refer to aerial surveys. For this purpose, a stan-
dardised flight route is conducted covering all parts
of the Danish Wadden Sea, including open water
(e.g. Laursen et al. 1997).

Areas behind the seawall are surveyed in all
countries, although coverage varies considerably
between the countries. Often they only include
the area situated adjacent to the dike, e.g. various
coastal polder areas (pastures as well as arable
land) in the Netherlands, Lower Saxony and Den-
mark. In Schleswig-Holstein, inland sites mainly
represent recently reclaimed areas where wetlands
have remained. However, species such as Curlew,
which are known to frequent inland pastures up
to 15 km from the dike (Zwarts 1996, Gloe 1998)
are only partly covered during the counts as they
often feed too far inland to be spotted from the
seawall. The same also applies to Golden Plover
and Oystercatcher, although often these species
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Figure 2.1:

Counting units used for
waterbird counts in the
Wadden Sea in Denmark
(left); Schleswig-Holstein
(right middle); Lower
Saxony (right top) and the
Netherlands (right bottom).
Shown is the smallest
counting unit used. The
shaded area in the
Netherlands refers to the
areas for which data are
not shown on the smallest
level available (see chapter
4.3.1).

Wadden Sea Ecosystem No. 16 - 2003

also remain inland during low tide. Precise figures
for the numbers of birds staying inland are un-
known (except for geese) as these areas are not
frequently monitored during the high tide counts.

The data are collected within rather small-scale
counting units which can be covered by a single
observer (or team of observers) during one high
tide (Fig. 2.1). Most countries use some kind of
hierarchical system to enable data processing at
aggregated levels. For this report, the original data,
available at the smallest level, have been used,
except for the mainland coast of Friesland and the
Dollard in the Netherlands. Data for the Dollard
have been aggregated from the original five sites
to one site, whereas data for the mainland coast
of Friesland were aggregated from 33 to 10 sites.
In both cases, data for these sites were not avail-
able at the smallest level.

Large-scale waterbird counts as carried out in
the international Wadden Sea, are subject to var-
ious errors as observers are often faced with con-
siderable distances at which species should be
recognised and large flocks counted. Experiments
have revealed 5-10% counting errors for the most
common species (Rappoldt et al. 1985), but larger
errors occur in less abundant species (which are

often overlooked) and species which usually gather
in very large flocks (e.g. Dunlin and Knot). Espe-
cially such large flocks are often underestimated
(Rappoldt et al. 1995). However, systematic er-
rors are assumed to operate in all areas covered,
and during the whole period of the study. We
therefore expect no serious bias when comparing
data from different countries and areas.
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2.3 Analysis of bird counts

2.3.1 Counting units and high
tide roosts

The aim of this report is to present a review of
species and numbers of waterbirds observed at
high tide roosts in the Wadden Sea. During water-
bird counts, however, high tide roosts are often
not treated separately. In fact, counting units cov-
ering only one roost are rare, and only occur at
the smaller islands or in very small-scale areas.
Usually, the smallest units comprise 3 to 5 km
coastline (see Fig. 2.1), and may include several
high tide roosts at short range from each other.
Apart from this, it is very difficult to speak of a
discrete high tide roost (Fig. 2.2). Particularly at
salt marshes, single roost are very difficult to sep-
arate as many flocks stay along the entire tide
mark and often displace with changing water ta-
bles and when being disturbed. High tide roosts
with such a frequent interchange of birds thus
merely consist of one ‘ecological unit’, which gen-
erally are covered well within one single count-
ing unit. We therefore assume, that the scale of
the smallest counting units, as used in this re-

port, is suitable to assess the used high tide roosts.

Since Schleswig-Holstein, Lower Saxony and
the Netherlands had their counting units based in
a Geographical Information System (GIS), we can
also give some information on the actual size of
the counting units (Fig. 2.3). Both Lower Saxony
and the Netherlands have a similar pattern, with
most counting units being 200-500 ha, and only
a few larger than 1000 ha. In Schleswig-Holstein,
the range in size is roughly similar, but the major-
ity of counting units is much smaller and often
does not exceed 100 ha. Although the network of
counting units in Schleswig-Holstein is indeed
generally smaller than in the other two countries,
the emphasis on areas of 1-100 ha is also a result
of the treatment in GIS. Counting units along dikes
without foreland were not designed as areas but
as a linear transect, which allows no calculation
of size. Similar differences in treatment might also
occur in the other countries, frustrating direct
comparison. Hence, we assume that slight differ-
ences in numbers resulting from varying size of
counting units do occur, especially in Schleswig-
Holstein, where smaller numbers per high tide
roost might be due to the rather small size of the
counting units.
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Figure 2.2:
Example of a counting unit (WG35, Noordpolder, the
Netherlands) with several high tide roosts situated at the
lower parts of the salt marsh (data hypothetical, but based on aﬂ@
field experience). Each species shows different roosting > ]
behaviour, some gathering in dense flocks, others (Dunlin, -
Oystercatcher) remaining at the available mudflats at the edge @

of the salt marsh where feeding is still possible just before ﬁ

and after high tide. Many species occur in species-specific ﬁ
roosts, but mixing also occurs (in this example one large

loosely concentrated flock of Grey Plover, Dunlin and Bar- oD
tailed Godwit). Examples of species-specific behaviour are the ‘
Grey Plovers roosting on the wooden barriers of the
sedimentation works and an inland roosting flock of Curlews.
When disturbed, or with rising water tables, many flocks take
flight and relocate. Hence, it is difficult to speak of one

discrete roost. When interchange frequently occurs within one High tide roost
area, which is generally well covered by most of the counting Brent Goose [I[I[[I] Oystercatcher N
units, we can speak of one ‘ecological unit’. In this report, B Curlew Grey Plover 0 500 1000 A
such units have been considered one roosting site. Dunlin S Bar-tailed Godwit Nieters
50 2.3.2 Data selection
Figure 2.3: M Schleswig-Holstein

Size (in ha) of counting 40+ Counts
units in Schleswig- In order to provide actual data, only counts from
Holstein, Lower Saxony and 30 1990 onwards have been processed. Data from the

the Netherlands. Shown is

the number of sites within
1-100, 101-200 ha, and so
on.

most recent years (2000/2001) were often not yet
available, but have been included where possible
until the first half of 2001 (Tab. 2.1). They include
H all available counts, i.e. synchronous complete
ol HHHH —— e counts, spring tide counts as well as aerial sur-
100 400 700 1000 1300 1600 1900 2200 2500 veys in Denmark and refer to both trilateral co-
size (ha) . .

ordinated counts and counts carried out for na-

tional purposes. Therefore the actual number of

50 counts varies considerably between the countries.
1 Lower-Saxony In general, Schleswig-Holstein achieves the best
40+ coverage, mainly as a result of the high number
] of sites where frequent spring tide counts are car-
ried out, and which cover about 60% of the water-
bird population staying there (Glinther & Rdsner
2000). In Lower Saxony, several areas are counted
104 in a monthly rhythm. Besides, results of spring tide
H H H H H i counts at selected sites are -for most species- fairly

Odmm m =

RRRANANANS e B = o o representative for the entire part the Wadden Sea
100 400 700 1000 1300 1600 1900 2200 2500

20+

10

number of counting units (%)

304

204

number of counting units (%)

in Lower Saxony. Coverage in the Netherlands and

see ) Denmark is not that good and many sites lack
monthly coverage each year. Also, the selection of
50 spring tide sites is considered less representative,
] The Netherlands at least in the Netherlands (van Roomen et al.
3 401 2002). However, both in the Netherlands and in
£ Denmark, the important migration periods when
= 307 large numbers are present are covered well when
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Country No. census units Period

The Netherlands 182 Jul 1995-Jun 2000
Lower Saxony 180 Jul 1990-Jun 2000
Schleswig-Holstein 149 Jan 1993-Dec 2000
Denmark 91 Jan 1990-Jan 2000

Co-ordinator

Sovon Vogelonderzoek Nederland, Beek-Ubbergen
Staatliche Vogelschutzwarte, Nieders. Landesamt
fiir Okologie, Hannover

WWE-Projektbiiro Wattenmeer, Husum

National Environmental Research Institute, Kalg

Species
As this review primarily deals with high tide roosts,
only those species have been included which are
known to use high tide roosts, and feed at the
intertidal mudflats during low tide. These include
nearly all waders (except Lapwing, Ruff and Com-
mon Snipe, which mainly feed at salt marshes),
but also a number of goose and duck species, such
as Brent Geese and Wigeon, which partly depend
on Zostera and Enteromorpha beds at the inter-
tidal mudflats and show tidal movements. Cor-
morant is included as well. Although this species
shows less pronounced tidal movements, it does
use common roosts during high tide. For this rea-
son also gulls have been included (except Lesser
Black-backed Gull, which is mainly a marine spe-
cies). Barnacle Goose and several ducks are not
covered in this report, as they mainly rely on salt
marsh vegetation and do not show tidal move-
ments. Terns have been excluded as well, partly as
they do not concentrate at high tide roosts (al-
though they gather at communal night roosts) and

feed both during low tide and high tide. More-
over, they were not included in the counts in all
countries.

Thus, the birds selected here for the presenta-
tion of data on the use of high tide roost consist
of a mixed group of species which only roost dur-
ing high tide (most waders), birds which use the
roost regardless of the tidal cycle (e.g. Cormorants)
and birds which use the high tide roost to contin-
ue feeding during high tide (e.g. Brent Geese,
Wigeon). Table 2.2 lists all species considered, in-
cluding information on the geographical popula-
tion it belongs to and the population size (after
Rose & Scott 1997). Also, maximum numbers ob-
served in the Wadden Sea between 1995-2000
are given (after de Jong et al. 1999).

Sites

Selection of counting units followed the sites de-
picted in figure 2.1. The delineation of these sites
are in line with the so-called Wadden Sea Coop-
eration Area and include estuaries of Eider, Elbe,
Weser and Ems (see e.g. de Jong et al. 1999). How-

Code  Species Flyway =~ Max. numbers Wadden Sea Flyway Population
720 Cormorant Phalacrocorax carbo NW Europe 4,660 120,000
1680 Brent Goose Branta bernicla W Siberia 116,000 250,000
1730 Shelduck Tadorna tadorna NW Europe 254,000 250,000
1790 Wigeon Anas penelope NW Europe 320,000 750,000
4500 Oystercatcher Haematopus ostralegus  E Atlantic 739,000 874,000
4560 Avocet Recurvirostra avosetta  E Atlantic 44,600 67,000
4700 Ringed Plover Charadrius hiaticula E Atlantic 14,100 242,500
4770  Kentish Plover Charadrius alexandrinus  E Atlantic 812 67,000
4850 Golden Plover Pluvialis apricaria NW Europe 168,000 1,800,000
4860 Grey Plover Pluvialis squatarola E Atlantic 140,000 168,000
4960 Red Knot Calidris canutus E Atlantic 433,000 861,000
4970 Sanderling Calidris alba E Atlantic 20,200 123,000
5090 Curlew Sandpiper Calidris ferruginea E Atlantic 6,680 436,000
5120 Dunlin Calidris alpina E Atlantic 1,200,000 1,394,000
5340 Bar-tailed Godwit Limosa lapponica E Atlantic 341,000 822,000
5380 Whimbrel Numenius phaeopus E Atlantic 1,330 69,000
5410 Curlew Numenius arquata E Atlantic 227,000 348,000
5450 Spotted Redshank Tringa erythropus E Atlantic 15,200 75,000
5460 Redshank Tringa totanus E Atlantic 59,600 286,000
5480 Greenshank Tringa nebularia E Atlantic 15,000 50,000
5610 Turnstone Arenaria interpres E Atlantic 8,120 99,000
5820 Black-headed Gull Larus ridibundus NW Europe 242,000 >5,000,000
5900 Common Gull Larus canus NW Europe 103,000 1,600,000
5920 Herring Gull Larus argentatus NW Europe 328,000 1,400,000
6000 Great Black-backed Gull Larus marinus E Atlantic 15,400 480,000

Table 2.1:
Summary of data used for
this report.

Table 2.2:

List of waterbird species
covered by this report.
Selection of species is
based on the use of high
tide roosts, i.e. only those
species are included which
show movements between
high roosts and feeding
sites at the intertidal
mudflats. Flyway and
population sizes according
to Rose & Scott (1997).
Also shown are maximum
numbers observed in the
Wadden Sea (after de Jong
etal. 1999).
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Figure 2.4:

Number of counts used to
calculate the annual mean
number of birds. Shown is
the number of sites (in %)
with (1) >5 counts in a
certain month; (2) 1-4
counts or (3) no counts at
all. When no counts were
available, imputing was
used to estimate the
numbers (see text for
details).

Wadden Sea Ecosystem No. 16 - 2003

ever, a few important extensions were made to
cover all important roosting sites. Since some spe-
cies heavily depend on inland sites, all available
inland counting units behind the seawall (which
are not always included in the Wadden Sea Coop-
eration Area, especially when referring to agricul-
tural areas) were taken into account as well. These
include coastal polders in the Netherlands, Lower
Saxony and inland marshes in Denmark and in-
land wetlands in Schleswig-Holstein and Denmark
(see also chapter 2.3.1). Terrestrial inland areas in
Schleswig-Holstein are less well-covered since
agricultural areas are usually not taken into ac-
count here. Since the deliniation of counting units
is somewhat different between the countries, cau-
tion is sometimes necesarry when interpreting
results presented in this report (which is indicat-
ed in the text where appropriate).

2.3.3 Data processing and
coverage

In afirst step, all data were processed at a nation-
al scale. For each counting unit, a monthly mean
number of birds was calculated. These were add-
ed over the year and divided by 12 to arrive at an
annual mean number of birds in a counting unit
(i.e. roosting site). This annual mean number of
birds reflects the distribution of a species over the
roosting sites. Only for some species which only
occur on migration during a short period, this fig-
ure might underestimate the use of a site since
the annual mean will be small as a result of many
months with no or minor occurrence. Missing data
for counting units which had no coverage at all in
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certain months were imputed (except for a few
areas holding only very small numbers, which were
left out in the analysis). In the Netherlands, Lower
Saxony and Denmark, imputing was carried out
using Uindex (Underhill & Prys-Jones 1994). This
technique provides models for filling in missing
data according to population trends, seasonal pat-
tern and site information. For this report, missing
data were imputed according to the pattern in
phenology in the same country. In Schleswig-Hol-
stein, missing values were calculated after inter-
polation, roughly following the same approach as
the other countries. Except for Denmark, the num-
ber of missing values was actually rather small,
referring to <10% of all sites. Most months had
sufficient coverage (> 5 counts in a period of 5 to
10 years; Fig. 2.4).

For Denmark, a special treatment was neces-
sary as the data consisted of ground-based counts
as well as aerial surveys. For many larger species,
the aerial surveys provided the best results, for
many smaller species the ground-based counts (cf.
Meltofte et al. 1994). In cases where both ground-
based and aerial counts were available for the
same month, always the maximum figure was used
(vielded by one of these counts), assuming that
this was achieved according to the best of either
methods. As aerial surveys were not used in other
countries some bias will probably be included in
the Danish data when comparing them with the
other countries. However, leaving aerial surveys
out, would have resulted in a (too) large number
of missing counts.
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2.4 Analysis of site
information

2.4.1 Introduction

Along with a database with bird numbers at high
tide roosts, also an inventory of habitat charac-
teristics, protection regime status and potential
sources of anthropogenic disturbance was set up
in order to assess the status and potential threats
of high tide roosts in the Wadden Sea. Safe and
undisturbed roosts are generally considered as one
of the main prerequisites birds set to use a site
regularly as high tide roost (see chapter 3). How-
ever, contrary to bird numbers, true assessments
to quantify, e.g., the level of anthropogenic dis-
turbance at a roosting site are very limited. In the
1980s, assessments of recreational activities have
been made in Denmark, in conjunction with the
aerial bird counts (Laursen et al. 1997). More of-
ten, data on recreational activities refer to the
number of overnight stays or the number of boats
in marinas (de Jong et al. 1999), which do not
indicate the level of potential disturbance at a
specific roosting site.

Therefore, a site-based inventory (including
those sites where information on bird numbers
was available) was set up by the national co-ordi-
nators of the waterbird counts in order to review
the status of high tide roosts by a combination of
existing data on, e.g., protection regimes (de Jong
et al. 1999) and expert information on the esti-
mated level of anthropogenic activities around the
roosting sites. The latter included farming, hunt-
ing, oil and gas exploitation, military training, civil
aviation, wind farms and recreational activities. It
must be stressed here that the experts’ estimates
refer to the potential sources of disturbance, and
do not refer to observed sources and level of dis-
turbance. We have worked on the assumption that
a higher intensity of anthropogenic activities at a
site also reflects a higher potential risk of distur-
bance.

The inventory of site information was carried
out by Karsten Laursen and Lars-Maltha Rasmus-
sen (Denmark), Klaus Gunther & Kai Eskildsen
(Schleswig-Holstein), Peter Stdbeck, Petra Potel
& Jurn Bunje (Lower Saxony), Klaus Janke (Ham-
burg) and Ben Koks & Kees Koffijberg (the Neth-
erlands). Two meetings were organised (May 2002
and August 2002) to discuss the first results and
provide a similar approach in judgement between
the different countries. Data of habitat charac-
teristics, protective status, oil- and gas explora-
tion and military training were checked with avail-

able data at the Common Wadden Sea Secretari-
at in Wilhelmshaven (cf. de Jong et al. 1999). All
data refer to the period 1995-2000, unless other-
wise stated. Protection regimes represent the sit-
uation in 2000.

2.4.2 Data and classification

Habitat

Each high tide roost was assigned to a habitat type.

In most cases, the size of the roost was small

enough to allow a simple classification. In cases

where more than one habitat type occurred, the

dominant type was chosen. Habitat types were:
MA - salt marsh

SA - sand flat
BE - beach
DU - dunes

DI - dike or breakwater (mole or jetty, mainly
in harbours)

Al - artificial structure, e.g. platforms

IN - inland polder, mainly with natural
habitat

IA - inland polder, mainly with agricultural
habitat (pastures as well as arable land)

Protection regimes

They consist of both international and national
treaties and legislation. In many cases these cov-
er the entire roosting site (classified as 1 - >70%
protected), but in case only part of the site is pro-
tected this is classified as 2 - 30-70% protected
or 3 - <30% protected. Moreover, some sites have
yet only been proposed, and have not been offi-
cially designated. These have been listed as code
5 - ‘proposed: Protection regimes have been des-
ignated at site level by the national co-ordinator,
based on the national delineation of protected
areas (see also de Jong et al. 1999 for a general
review).

International protection regimes

An important part of the Wadden Sea has been
designated as a Ramsar site. These designation are
according to the Ramsar Convention (set up in
1971) and applies to wetlands of international
importance which support regularly 20,000 or
more waterbirds or more than 1% of geographi-
cally distinct waterbird populations (Ramsar Con-
vention Bureau 1984).

Furthermore, Special Protection Areas (SPAs)
have been designated. These areas are protected
according to the EC Bird Directive (directive 79/
409/EEC) and aim at protection and conservation
of migratory European bird species (especially
those included in annex 1, i.e. threatened and
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endangered species). In addition, the EC Habitat
Directive (directive 92/43/EEC) has been set up
for the conservation of areas of special interest
(so-called Special Areas of Conservation, SACs).
Together, SPAs and SACs constitute the Natura
2000 network. In this report, only SPAs have been
included since the Habitat Directive implicates the
nearly the same protection status. Moreover, the
Habitat Directive has not fully been implemented
yet.

National protection regimes

Besides international designations and the trilat-
eral Wadden Sea Cooperation, all countries in the
Wadden Sea have also developed national pro-
tection and management regimes in their con-
cerned part of the Wadden Sea. The vast majority
of the German Wadden Sea is covered by the na-
tional parks of Schleswig-Holstein, Hamburg and
Lower Saxony respectively. These include a seg-
regation in zones 1-3, e.g. areas with highest pro-
tection status and closed to public except for ex-
isting roads and tracks, areas with limited access
in the breeding season from 1 April to 31 July and
areas which are primarily designated for recre-
ational use and which have only limited restric-
tions regarding use. The delineation of national
parks and regulations differ between Schleswig-
Holstein, Hamburg and Lower Saxony (see chap-
ter 4.3 for details). The recent extension of the
National Park ‘Niedersachsisches Wattenmeer’
(according to federal law Nds. GVBI S.443, 31 July
2001), concerning the Dollard and some offshore
areas in July 2001 has not been taken into ac-
count in this report since analysis of bird data
includes counts up to the first half of 2001 (see
chapter 2.3.2). Nevertheless, the topical borders
of the area are given in Fig. 4.2, 4.4 and 4.6. In
Denmark and the Netherlands, similar national
protection regimes have been established by the
‘Nature and Wildlife Reserve’ and the ‘Key Plan-
ning Decision Wadden Sea’ respectively. These
include a zonation for different activities as well
(see 4.3 for details). Additionally, e.g. besides the
already mentioned national parks, nature reserves
have been established in all countries. Regula-
tions in these reserves vary from limited access to
access only outside the breeding bird season. In
this report, only nature reserves have been taken
into account which are situated outside the na-
tional parks (Germany), the Nature and Wildlife
Reserve (Denmark) and outside the area which is
subject to the ‘Key Planning Decision Wadden Sea’
(Netherlands).

Potential anthropogenic disturbance

Seven categories of human activities have been
categorised which pose a potential threat to birds
roosting at high tide roosts. Note that the codes
refer to estimated intensity by the national ex-
perts, and do not represent true assessments, nor
direct observations of disturbance (see chapter
2.4.1). Intensity of human activities has been cod-
ed 0 - ‘none’, 1 - ‘low’, 2 - ‘moderate’ and 3 -
‘heavy’ according to expert judgement of the na-
tional co-ordinators. In some cases, criteria for
distance have been used (for wind farms) since
possible impact on flocks of roosting birds will
decrease with distance. For this purpose, distance
has been arbitrarily set at 1 km. This matches with
the ranges given in references concerning the
actual impact of wind farms (see chapter 3.4.2).

Farming
Categories according to estimated intensity of
agricultural use. Sites with a dominant agricul-
tural management, e.g. arable fields and improved
grassland in inland areas, have been given code 3
- ‘heavy’ At salt marshes light to heavy grazing
(e.g. summer polders) have been classified as code
1 - ‘low’and 2 - ‘moderate’ respectively.

Hunting
Categories according to estimated hunting pres-
sure, ranging from sites with only occasional hunt-
ing (code 1 - ‘low’) to sites with regular and fre-
quent hunting throughout the main part of the
year, i.e. in the open season in autumn and win-
ter (code 3 - ‘heavy’). Frequent hunting, but oc-
curring only in a limited part of the open season
has been coded as 2 - ‘moderate’

Oil- and gas exploitation
Potential disturbance here has been regarded as
the human activities around an exploitation site
(e.g. reconstruction works and supply of people
and cargo) and direct impact by, e.g., intensive
light during night.

Military training
Military training area, airfield or helicopter pad.
Only regularly used military training areas and
shooting ranges have been classified according
to code 3 - ‘heavy’ Accidentally used areas and
specially designated low flying zones of aircraft
have been included as well (code 1 - ‘low’ or 2 -
‘moderate’, depending on use).

Civil aviation
Applying especially to high tide roosts in direct
proximity of an airport and landing strip with fre-
quent landings and take-offs and low flying
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planes. These have all been classified 3 - ‘heavy:.
Other possible disturbances include frequent low
flying aircraft, e.g. for exercising low-altitude
flights or sight-seeing at specific sites (e.g. Wester-
hever Lighthouse). These have been coded as 1 -
‘low’ or 2 - ‘moderate’, depending on observed or
supposed frequency. Frequently used flight routes,
causing regularly potential disturbance have been
classified as 2 - ‘moderate’

Wind farm
Applying to roosts within 1 km distance of wind
energy turbines. Here, codes 1-3 represent the
different types of wind turbines, i.e. single tur-
bines (coded as 1), lines of turbines (2) and wind
farms (3).

Recreational activities
Among farming and hunting, recreational activi-
ties are difficult to quantify since they cover a wide
array of activities ,vary throughout the year (em-
phasis on summer) and lack any source of numer-
ical information. They include beach visitors, day-
hiking, tidal flat walking (also from anchored
boats), kite-flying, recreational boating, wind surf-
ing, sea-kayaking, angling and bait-digging. Some
of these activities are very much concentrated at
specific sites (e.g. beach visitors at North Sea
beaches) and are often associated with good public
access of a site. Sites which are highly frequented
by people, throughout main parts of the year have
been classified as 3 - ‘heavy’, Sites with occasion-
al high visitor numbers as 2 - ‘moderate’ and sites
with limited number of people, particularly dur-
ing weekends, as 1 - ‘low’,

Accessibility

In addition to recreational activities, also accessi-
bility of roosting sites has been assessed. Accessi-
bility was measured by taking the human access
to the roost or its surroundings, regarded from the
birds at the roost. We assume the level of poten-
tial disturbance to be related to the access of the
roosting site (see chapter 4.4).
Codes are:

0 - no public access,

1 - accessible only at the borders of the roost,
by bike or by foot (no direct access to the
roost itself),

2 - accessible by bike or by foot (direct access
to the roost),

3 - accessible by car.
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3.1 Introduction

Why do birds roost?

The vast intertidal mudflats of the Wadden Sea,
host an estimated 10-12 million of birds, origi-
nating from a large area between the Canadian
and Siberian arctic (Meltofte et al. 1994). During
their visit to the Wadden Sea, these birds are tight-
ly bound to the tidal rhythm and feed during low
tide on the intertidal mudflats and, apart from
seaducks and moulting Shelduck, gather at com-
munal high tide roosts when the mudflats become
flooded by the rising water. Often, these roosts
are situated at open and exposed sites with only
sparse vegetation. At such sites, like salt marshes
and sand flats, potential danger can be spotted
more easily. The communal flocking behaviour is
mainly thought to be a response to the risk of pre-
dation by raptors (e.g. Ydenberg & Prins 1984,
Myers 1984, Cresswell 1994). By gathering in large
flocks, the risk of predation is minimised for indi-
viduals. In the Wadden Sea, highest predation risk
is probably imposed by Peregrine Falcon, which
winters in growing numbers in the area (Bijlsma
etal. 2001). An alternative reason for birds to con-
gregate at high tide roosts is to save thermostatic
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costs. When staying sheltered, either close togeth-
er or hidden in vegetation, energy expenditure is
considerably reduced (Wiersma et al. 1993, Wiers-
ma & Piersma 1994). Thirdly, high tide roosts might
function as information centres, providing the
birds present information on the situation of op-
timal feeding sites (Ward & Zahavi 1973), although
evidence for this is often regarded circumstantial
(e.g. Ydenberg & Prins 1984).

Numbers and behaviour

In general, the number of birds found at high tide
roosts depends on the area of intertidal mudflats
surrounding the roost (Ens et al. 1993; Fig. 3.1).
However, the birds do not distribute themselves
evenly over the mudflats, but generally follow peak
abundance in available food stocks (e.g. Zwarts
1996), and therefore favour different kinds of
mudflat type. Moreover, they try to minimise the
distance between feeding site and roosting site
(Zwarts 1976). An analysis of wader counts in the
Dutch part of the Wadden Sea in the 1970s and
1980s revealed that, e.g., Turnstone and Bar-tailed
Godwit preferred sandy sediments, whereas spe-
cies like Dunlin and Curlew favoured muddy sub-
strates (Ens et al. 1993) Especially the occurrence
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Figure 3.1:

Relationship between
numbers of roosting
waders and size of the
surrounding intertidal area
in 15 census areas in the
Dutch part of the Wadden
Sea, derived from counts
between 1966-1984 (after
Ens et al. 1993).
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of Oystercatcher and Curlew was also strongly
associated with the distribution of mussel beds.
Since food preferences differ among species, the
species-composition at high tide roosts varies from
site to site.

Particularly Oystercatcher and Curlew are
known to stay for prolonged periods at high tide
roosts (i.e. arrive early and depart late after high
tide) as their feeding opportunities are most prof-
itable in the lowest parts of the intertidal area,
which are the first to become flooded (Ens et al.
1996, Zwarts et al. 1996). Smaller species such as
Dunlin and Redshank depend more on food re-
sources found at the higher parts of the intertidal
area and therefore often arrive later at the roost
and leave sooner as the first mudflats become
available again. Most birds which attend high tide
roosts can be observed resting or preening (see
e.g. Exo et al. 1999) and often gather with indi-
viduals of the same species or closely related spe-
cies (e.g. calidris and tringa species). Especially
species like Redshank and Greenshank are also
often found in ponds, gullies and channels in salt
marshes, which still provide a suitable feeding
habitat during high tide. Attendance of high tide
roosts and activity thus might reflect species-spe-
cific differences and also varies throughout the
year since in spring most species spend more time
feeding to gain body reserves for spring migration
and breeding (van de Kam et al. 1999). Besides,
Swennen (1984) has shown for Oystercatcher that
birds of different social hierarchy do not distrib-
ute themselves evenly over a roost, but that larg-
er roosts are generally visited by dominant birds
(e.g. adults), and are situated closer to favourable
feeding areas.

3.2 Dynamics in the use of
high tide roosts

Long-term research in the Wash, England, showed
that many wintering waders (especially adults)
showed a high degree of site-fidelity and were
recaptured several times in the same site within
the area (Rehfisch et al. 1996). A similar site-fi-
delity was also found in Dunlin and Curlew in
Schleswig-Holstein (Résner 1990, Oberbrodhage
& Stock 1996), Oystercatcher in the Netherlands
(e.g. Swennen 1984) and is also well known for
geese (e.g. Ganter 1994). However, the use of spe-
cific high tide roosts in highly dynamic areas like
the Wadden Sea is subject to a large variance in
environmental conditions. Apart from human dis-
turbance effects (see chapter 3.4), numbers at high
tide roosts highly depend on the actual water ta-

bles, which are influenced by the tidal cycle (spring
tide versus neap tide) as well as the prevailing
wind.

Wind from NW drives more water into the
Wadden Sea, and causes often a 50-100 ¢cm high-
er water table during high tide, even more when
combined with spring tide (van de Kam et al. 1999).
Such a situation results in larger concentrations
of roosting birds, as many of the regular sites are
not available due to flooding. When salt marshes
become flooded, many birds are observed to roost
inland, behind the seawall, especially on pastures
or ploughed/sparsely vegetated arable land. Con-
trastingly, concentration of birds at high tide roosts
is lower during days with strong wind from E (es-
pecially >5 Beaufort, and more pronounced when
coinciding with neap tide), when parts of the in-
tertidal area are not flooded at all, and remain
available for feeding birds during high tide. This
pattern of high and low water tables is even more
pronounced in funnel-shaped areas like Dollard
and Jadebusen which have a much higher tidal
amplitude. Hence, environmental conditions cause
considerable differences in the actual site-use and
the concentration of birds at individual roosts.

Besides, several studies have also shown, that
some species are rather opportunistic when choos-
ing a particular site to roost. Zwarts (1996) showed
examples of Greenshank and Spotted Redshank,
which commuted considerable distances (Green-
shank even 13 km) to a high tide roost at Schier-
monnikoog, but easily deserted their regular site
when a new site became available along the main-
land coast. Kersten et al. (1997) and Exo et al.
(1999) even showed changes of high tide roosts
within one day, i.e. birds staying at the islands
during nocturnal high tide and attending roosts
along the mainland coast during diurnal high tide.
Frequent interchanges between roosts at main-
land coast and islands are probably common prac-
tice for many species, but detailed information is
lacking for most sites.

Site attendance thus is a complex phenome-
non, depending on natural conditions (water ta-
bles, available food biomass within close range of
a roosting site), individual strategies (site-tenac-
ity), social hierarchy, distance to feeding sites and
-above all- the rate of disturbance and risk of pre-
dation and the species-specific responses to these
factors. With respect to conservation and safe-
guarding of roosting sites, it is therefore impor-
tant that one cannot speak of separated high tide
roosts, but merely of a network of roosts which is
used under different conditions. This also impli-
cates that changes in conditions at one site might
easily affect other sites as well.
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3.3 Preferred habitats

High tide roosts are often characterised by sparsely
vegetated sites, although differences exist be-
tween species. Since all high tide roosts have been
assigned to a habitat type (see chapter 2.4.2), we
can reveal some of the species-specific preferences
from the data analysed for this report. For this
purpose, the annual mean number of birds at a
roost throughout the year was aggregated for each
habitat type (Fig. 3.2). Obviously, most birds stay
in salt marshes during high tide. This habitat rep-
resents an extensive area along most Wadden Sea
coastlines, which usually remains available dur-
ing most high tides. Sanderling, Herring Gull,
Greater Black-backed Gull and Red Knot, on the
other hand, clearly prefer sandy habitats, either
beaches or sand flats. This preference is closely
related to the preferred feeding habitat (e.g.
beaches for Sanderling and gulls), but also express-
es the preference for a large-flocking species as
Red Knot to choose remote and undisturbed sand
flats for roosting. Other species found in consid-
erable numbers at sand flats and beaches are Bar-
tailed Godwit, Kentish Plover, Cormorant, Turn-
stone and Common Gull. Also these species are
known to favour sandy feeding areas (Bar-tailed
Godwit, Kentish Plover, Turnstone; Ens et al. 1993)
or undisturbed sites (Cormorant).

Besides, large numbers are sometimes found
at inland sites behind the dikes. These include more
or less natural wetlands as well as agricultural
fields in coastal polders (see chapter 4.2). Golden
Plover is the only species which shows a clear pref-
erence for inland sites, followed by Spotted Reds-
hank, Wigeon, Common Gull, Brent Goose, Whim-
brel, Greenshank and Black-headed Gull. Some of
these species are associated with certain agricul-
ture practices (Golden Plover, Brent Goose, Wigeon,
Common Gull, Whimbrel), others mainly with
wetlands (Spotted Redshank, Greenshank). Some
of the species roosting at inland sites are also
known to feed extensively there, e.g. herbivores
like Brent Goose and Wigeon, which feed at im-
proved grassland or crops, and several waders
which feed on earthworms and insect larvae
(mainly in grassland) and other invertebrates
(mainly in wetlands). Inland feeding at grassland
is also frequently reported for other species like
Oystercatcher and Bar-tailed Godwit (van de Kam
et al. 1999). Moreover, some species which are
known to commute frequently between intertidal
mudflats and agricultural habitats inland are un-
derrepresented in our data, e.g. Curlew which
might feed at inland sites up to 10-15 km from
the Wadden Sea (Zwarts 1996, Gloe 1998) and
which are not included in the Wadden Sea counts.
Curlew, Whimbrel and gulls are also known to feed
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Figure 3.3:

Human outdoor activities
observed during monthly
aerial surveys in the Danish
Wadden Sea in 1980-1995
(after Laursen et al. 1997).

Wadden Sea Ecosystem No. 16 - 2003

on inland pastures during daytime and use salt
marshes to roost during night (e.g. Meeuwsen &
van Scharenburg 1988).

Only two species occur frequently at dikes,
breakwaters and other artificial structures, as dem-
onstrated by Turnstone (which also feeds exten-
sively at artificial ‘rocky’ habitats) and Cormorant.
The latter roosts at dikes and breakwaters at har-
bours, as well as on various platforms.

3.4 Disturbance at high tide
roosts

3.4.1 Theoretical review

The degree of anthropogenic disturbance is gen-
erally considered as one of the main triggers de-
termining the number of birds at a high tide roost
(Davidson & Rothwell 1993a, Cayford 1993). Hu-
man activities involved, usually consist of a wide
array of activities, ranging from wind surfing and
sailing to recreational walking, tidal flat walking,
biking, bait-digging and low flying planes or heli-
copters. However, the term disturbance is rather
ambiguous, since it is difficult to assess how indi-
vidual birds and populations are affected in terms
of fitness and survival (Cayford 1993, Stock et al.
1994). Following Stock et al. (1994), we use the
term disturbance here only to describe responses
of birds to various sources of anthropogenic ac-
tivities. In general, disturbance increases the en-
ergy expenditure of individual birds, since they take
flight and have to relocate themselves (Belanger
& Bedard 1990, Cayford 1993). Depending on spe-
cies, time of the year and available food resourc-
es, birds might be well able to compensate for the
effect of disturbance, or even get used to a cer-

[Twalkers [yachts [langlers [other

tain degree of human activities (habituation;
Davidson & Rothwell 1993b, Cayford 1993, Mad-
sen 1995, Spaans et al. 1996). High levels of dis-
turbance may, however, finally result in loss of a
roosting site, as has been demonstrated by Mitchell
et al. (1988) for the Dee Estuary in England. Im-
pact on population levels is often more difficult
to prove. Population dynamics are affected by var-
ious other factors and it has proven very difficult
to isolate key variables determining population
levels and thus quantifying the precise impact of
disturbance.

It is most likely that disturbance has a pro-
nounced impact during critical periods of the an-
nual life cycle, when birds face difficulties in meet-
ing their daily energy requirements, particularly
during cold weather periods, during accumulation
of body reserves for migration and breeding or
during moult in late summer (Davidson & Roth-
well 1993b, Madsen 1995). Only few studies have
been able to prove a direct impact on population
level so far. As Madsen (1995) demonstrated for
the Svalbard-breeding Pink-footed Geese, distur-
bance might easily lead to a reduction in pre-
breeding condition and hence reproduction rate.
These birds had a significant lower breeding suc-
cess when they were scared at their stop-over site
in northern Norway, disabling them to accumu-
late enough body reserves for migration and breed-
ing.

When regarding the prime importance of the
Wadden Sea to migratory and wintering water-
birds and the narrow balances they are faced with
concerning their daily energy requirements for
winter survival and accumulation of body reserves,
disturbance might well put an extra constraint on
the birds present in the Wadden Sea. This becomes
even more obvious when other constraints are
taking into account as well, e.g. changes in food
resources as a result of mussel fisheries. Manag-
ing anthropogenic activities in the Wadden Sea,
as proposed in the Wadden Sea Plan, is therefore
an important tool to safeguard the existing roost-
ing sites.

3.4.2 Disturbance in the
Wadden Sea

Sources of disturbance

In the Wadden Sea, most human disturbance has
to be expected from recreational outdoor activi-
ties. In the past decades, these have experienced
a considerable increase and occur in a greater part
of the year now and will probably further increase
in future years (CWSS 1991, Spaans et al. 1996,
Knoke & Stock 1994, de Jong et al. 1999). A sur-
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vey in the Danish Wadden Sea in 1980-95, re-
vealed that 91% of human activities observed
during the aerial bird counts referred to walkers,
and only 2-4% to, e.g., angling, sailing (incl. wind
surfers) and hunting (Laursen et al. 1997; Fig. 3.3).
Human activities were very much concentrated at
the North Sea beaches (Remg and Fang) in July
and August, but elsewhere the peak in the sum-
mer tourist season was less pronounced and out-
door activities were also observed frequently from
April to October, although still peaking in July (Fig.
34).

Studies in Schleswig-Holstein, Lower Saxony
and the Netherlands point at a similar pattern.
Also here, most human activities occur between
April and October, peaking during summer holi-
days in July and August (Frank 1992, Spaans et al.
1996, Knoke & Stock 1994, Smit 2000). Distur-
bance stimuli observed, involved mainly (up to
51%) recreational activities. In particular (beach)
walking, tidal flat walking, biking and kite-flying
are among the most frequent sources of distur-
bance recorded (Smit & Visser 1993, Mock & Ros-
ner 1994, Spaans et al. 1996, Stock et al. 1995,
Schothorst & Veenendaal 1999, Smit 2000). Oth-
er important sources of disturbance referred to
aeroplanes (including military jets) and helicop-
ters (see Table 3.1 for a review). Apart from hu-
man disturbance, also natural disturbances occur.
In a special study concerning disturbance of water-
birds in the Dutch Wadden Sea, birds accounted
even for 80% of all disturbance observed (Spaans
et al. 1996). These involved often raptors, raptor-
like birds like Grey Heron and crows and Great
Black-backed Gulls, which are regarded as preda-
tors and often cause flocks to take flight. In a spe-
cial study at Margrethe Kog in Denmark, Laursen
& Rasmussen (2002) also showed that different
sources of disturbance might operate additively.
They recorded significantly more disturbance at a
high tide roost with a mixed-species flock (ex-
pressed by the time that the birds spend flying)
when both more people were present on a nearby
path and more raptors (e.g. Peregrine Falcon and
Merlin) were observed around the roost. When
raptors were absent, the behaviour of the birds
was not affected at all by people walking on the
path.

Impact of outdoor recreation

The response of birds to anthropogenic disturbance
varies greatly among species and often differs from
site to site and time of the day. Often it is also
difficult to assess since birds might respond to a
single source of disturbance and relocate them-
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selves afterwards without the disturbance being
noticed by the observer (Blew & Stidbeck 1996).
Surveys by Laursen et al. (1997) and Laursen &
Rasmussen (2002) showed a clear relationship
between the number of birds observed and the
intensity of outdoor recreation, especially at the
smaller salt marshes and at well accessible roosts,
where birds are more easily disturbed and which
were avoided when many people were around.
Furthermore, e.g., Curlew are known to avoid the
much visited Wadden Sea islands for roosting dur-
ing the summer holidays as has been demonstrated
for Ameland and Wangerooge (Kersten et al. 1997,
Stidbeck 1999). At Ameland, the birds returned to
roost at the island during nocturnal high tides,
when disturbance was absent. Curlew is generally
regarded as one of the most susceptible species
regarding disturbance, followed by Cormorant,
Shelduck, Wigeon, Whimbrel, Redshank and Bar-
tailed Godwit, i.e. in general the larger species
(Smit & Visser 1993, Spaans et al. 1996; see also
Fig. 3.5). When such species take flight, they of-
ten also cause an immediate response in other spe-
cies. Besides, larger flocks (which occur at all high
tide roosts) get more easily disturbed than con-
centrations of birds with small numbers. On the
other hand, roosting flocks at inland grassland sites
generally allow more human activities before tak-
ing flight as compared to birds roosting at salt
marshes (Tensen & van Soest in Smit & Visser
1983), and birds respond to predictable sources
of disturbance less than to unpredictable ones
(Smit & Visser 1993). Walkers generally cause flight
distances of up to about 200 m, with the larger
species (Bar-tailed Godwit, Curlew, Redshank)

Figure 3.4:

Phenology of human
outdoor activities observed
during monthly aerial
surveys in the Danish
Wadden Sea in 1980-
1995, separated after
North Sea beaches (upper
panel) and the rest of the
Danish Wadden Sea (lower
panel), (after Laursen et al.
1997).

Wadden Sea Ecosystem No. 16 - 2003
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Figure 3.5:

Examples of distances at
which flocks of roosting
waders and gulls were
recorded to take flight
when approached by
walking people (after
Tensen & van Zoest in Smit
& Visser 1993). Shown are
mean values and 95%
confidence limits.
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being most susceptible (Fig. 3.5). Often walkers
cause a relatively short period of disturbance (Smit
& Visser 1993, Stock et al. 1998). Among other
outdoor activities, small boats like kayaks, wind
surfers, and recently also kite wind surfers seem
to have the strongest impact and cause behav-
ioural changes in roosting birds already at dis-
tances of 250-500 m (Koepff & Dietrich 1986, K.
Glnther, own observations).

Impact of aircraft and helicopters

Whilst outdoor activities probably represent the
most frequently observed source of disturbance,
aircraft and particularly helicopters are recorded
to have the strongest impact. A distance where a
response was triggered varies from 200 m up to
1000 m for Oystercatcher, Curlew and Bar-tailed
Godwit (Visser 1986, Blankestijn et al. in Smit &
Visser 1993). Visser (1986) showed that 50% of
the birds responded to an approaching helicopter
at distances of 600 m, whereas military jets caused
only 30% response when passing even at distances
< 300 m. The strong reaction to helicopters was
also shown by Stock et al. (1998) in Schleswig-
Holstein. Among all other sources of disturbance,
helicopters by far had the strongest response when
regarding the time birds were flying around after
a helicopter had passed. Small civil aeroplanes
seem to take an intermediate position, but cause
considerable disturbance when flying at altitudes
<300 m (de Vlas 1986, Heinen in Smit & Visser
1993). Only in areas with frequent and regular
movements of aircraft and helicopters (i.e. flying
a regular route at high altitudes, proceeding fast
through an area) birds have been observed to show
habituation for a certain level of disturbance
(Holm 1997, Smit & Visser 1993, Smit 2000).

flight distance (m)

Impact of hunting

Flight distances are known to increase consider-
ably when hunting occurs. Such behavioural
changes have been reported for several goose and
wader species (e.g. Gerdes & Reepmeyer 1983,
Meltofte 1986, Wille 2000). When occurring,
hunting is one of the most disturbing human ac-
tivities to birds, apart from its direct negative im-
pact on the survival and population development
of birds (e.g. Ebbinge 1991). Several studies have
shown that waterbirds respond quickly to chang-
es in hunting pressure, and often completely aban-
don areas with high hunting pressure very soon
after hunting has started; or increase when hunt-
ing has ceased (see review by Madsen 1995 and
Madsen & Fox 1995). A study by Frikke & Laursen
(1994) showed for the Danish Wadden Sea that
salt marshes with hunting were significantly less
visited by dabbling ducks during the hunting sea-
son than salt marshes where hunting was prohib-
ited. Apart from mortality, hunting causes a di-
rect disturbance as well as an indirect disturbance,
through birds (both game-species and species
which are not hunted) becoming increasingly wary
and more susceptible to other sources of distur-
bance (Madsen 1995). A strong impact from hunt-
ing has been reported for the Danish Wadden Sea,
where until 1984 most wader species were game
birds (Laursen 1985, Meltofte 1986).

Impact of wind turbines

Recently, several studies have been carried out to
assess the impact of wind turbines on feeding and
roosting birds. Especially geese seem to be highly
susceptible to wind turbines, and generally tend
to avoid areas within about 600 m of wind tur-
bines, as shown by studies on White-fronted- and
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Table 3.1. Summary of various sources of human disturbance and their occurrence at high tide roosts in the Wadden Sea.
Disturbance has been classified as: outdoor recreation, farmers (various agricultural activities) and aircraft/helicopters.
Ranking after their share in the observed number of disturbance stimuli: ++++ 15t rank; +++ 2" ; ++ 3@ and + 4" rank.

Site/species Recreation Farmers Aircraft Source

Dutch Wadden Sea

all species ++++ ++ +++ Spaans et al. 1996

Groningen coast

all species ++++ ++ +++ Schothorst & Veenendaal 1999
Terschelling Tensen & van Zoest in Smit & Visser 1993
Curlew +++ ++ ++++

Bar-tailed Godwit ++++ ++ +++

Oystercatcher ++++ ++ +++

gulls +++ ++ ++++

Schleswig-Holstein

Brent Goose ++++1 -t +++ Stock 1993, Stock et al. 1998
Barnacle Goose +++ - ++++ Mock & Rosner 1998

Yincludes all human activities, also hunters and agricultural activities

Barnacle Geese in Lower Saxony (Kruckenberg &
Borbach-Jaene 1999, Kowallik & Borbach-Jaene
2001). Studies on roosting waders show variable
results, probably depending on the local situation
and the size of the wind turbines and windparks.
Largest avoidance distances were found around a
single large (2 MW) wind turbine at the Danish
Wadden Sea coast (800 m for Lapwing and Gold-
en Plover; Pedersen & Poulsen 1991). In Lower
Saxony, several studies have revealed avoidance
distances of 100 m to 500 m for most wader spe-
cies (Clemens & Lammen 1995, Schreiber 2000),
with largest distances found in Curlew, Golden
Plover and Lapwing. At an inland site along the
Friesian mainland coast in the Netherlands, more
or less similar results were found (Winkelman
1992). Also here, Curlew showed the most pro-
nounced impact and was not observed within 500
m of the outer range of the windpark. Wind tur-
bines are also reported to have an impact on birds,
which roost inland during high tide. Clemens &
Lammen (1995) observed commuting birds be-
tween the intertidal areas and inland high tide
roosts, which changed their flight routes after a
line of wind turbines had been erected close be-
hind the dike.

Wadden Sea Ecosystem No. 16 - 2003
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4. Habitats, Protection Regime, Disturbance

4. Review of Habitat, Protection Regimes and
Potential Sources of Anthropogenic

4.1 Introduction

This chapter aims to provide an inventory of all
site data of high tide roosts in the Wadden Sea.
For this purpose, the national co-ordinators of the
waterbird counts collected information concern-
ing habitat, protection regimes and anthropogenic
activities at or around the roosts, according to the
counting units in Figure 2.1 (i.e. including some
sites outside the Wadden Sea Cooperation Area).
Some of these data were assessed by using exist-
ing trilateral data from the last Quality Status
Report (de Jong et al. 1999). Especially sources of
potential anthropogenic disturbance were entirely
based on information of the national co-ordina-
tors and other national experts. Since we do not
have direct and systematic observations of anthro-
pogenic disturbances in the entire area, we have
assumed that presenting potential sources of an-
thropogenic disturbances provide accurate infor-
mation on possible interactions between roosting
birds and the level of anthropogenic activities.
Thus, a site with a high level of recreational activ-
ities will have a higher chance of a disturbing re-
sponse to roosting birds, than a site without any
recreation at all. A general review of anthropo-
genic activities and the known impact of these
have been reviewed in chapter 3. The data pre-
sented here, is summarised in bar graphs, show-
ing the number of areas (in %) assigned to, e.g., a
certain habitat type or classified according to a
certain level of anthropogenic activities (see chap-
ter 2.4.2. for methods). For the presentation of
protection regimes, these data are probably some-
what biased by the small differences in size of the
counting units between the countries (which tend
to be smaller in Schleswig-Holstein, see chapter
2.3.1), since we have not taken into account the
actual size of the area (and the protected share)
but the number of sites with a certain protection
regime. For some protection regimes, inland areas
and coastal sites have been treated separately.

Disturbance

4.2 Habitat

The habitats in which the roosts were situated
differ somewhat between the countries. Obvious-
ly, all countries but the Netherlands have most
high tide roosts situated at salt marshes (Nether-
lands 25%, others 41-52%), which generally host
the highest numbers of roosting birds in all coun-
tries (see Fig. 4.1). In the Netherlands and Den-
mark, many roosts are situated at artificial struc-
tures (the Netherlands, mainly dikes) and at beach-
es and dune areas as well. However, note that these
areas hold only specific species and relatively small
numbers of birds (see Fig. 4.1). Besides, the Neth-
erlands and Lower Saxony have more inland sites
(36%) compared to Schleswig-Holstein and Den-
mark (24%), whereas sand flats are more com-
mon in Schleswig-Holstein and Denmark (on av-
erage 14%, compared to 6% in the Netherlands
and Lower Saxony). In the Netherlands, Lower
Saxony and Denmark, the inland sites mainly rep-
resent agricultural areas (73-81%) whereas in
Schleswig-Holstein, inland roosting sites mainly
comprise wetland areas. This, however, does not
entirely reflect a true difference but also points at
a different situation of the counting units. In
Schleswig-Holstein, only very few agricultural ar-
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Figure 4.1:

High tide roosts in the
Wadden Sea in relation to
habitat. Habitats have been
distinguished after
artificial structures (dikes,
breakwaters in harbours,
platforms), beaches and
dunes (mainly North Sea
coast), inland areas
(agricultural areas as well
as semi-natural wetlands),
salt marshes and sand flats.
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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Figure 4.2:
Ramsar sites in the Wadden
Sea (source: CWSS 2003).

Figure 4.3:

Proportion of high tide
roosts in the Wadden Sea
which are designated as
Ramsar sites. The division
of Ramsar sites is also
shown separately for
inland areas and coastal
areas (outside the dikes), in
the right panel. Colors
indicate partial coverage
(>70%, 30-70% or <30%
of the roosting site within
Ramsar boundaries).
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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eas are covered during the waterbird counts, since
most inland high tide roosts are situated in inland
wetland areas, which are lacking in e.g. the Neth-
erlands and Lower Saxony.

4.3 Protection regimes

International protection regimes
The outstanding importance of the Wadden Sea
for migratory and breeding birds is recognised in
many conventions and regulations (see also re-

view in de Jong et al. 1999). Major parts of the
Wadden Sea have been designated as Ramsar sites
(Fig. 4.2). These include also most of the high tide
roosts (Fig. 4.3). Coverage is higher in Schleswig-
Holstein and Denmark (85% and 86% of all sites
respectively), although this includes sites which
are only partly situated within the boundaries of
the Ramsar area. In Denmark, numerous inland
sites (marshes and wetlands like Margrethe Kog
and Téndermarsken) are included as well.

In the Netherlands and Lower Saxony, 30% of

Ramsar Areas

Wetlands of International Importance
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the roosts are not part of the Ramsar area, which
is mainly explained by the high proportion of in-
land roosts on agricultural fields in these parts of
the Wadden Sea (see chapter 4.2). Especially in
the Netherlands, only a minor part of these kind
of inland roosts have been designated as Ramsar
site (Fig. 4.3, right panel).

The designation of SPAs (EC-Bird Directive) is
highly comparable to Ramsar sites. Basically, the
entire Wadden Sea (except main shipping lanes)
has been designated as SPA, including a three-

sea-mile offshore (de Jong et al. 1999, Fig. 4.4).
Again, Denmark and Schleswig-Holstein have a
higher coverage when considering the situation
of high tide roosts (98% and 92% respectively;
Fig. 4.5). The lower proportion of roosts covered
by SPAs in the Netherlands also expresses here
the large share of inland roosts in agricultural ar-
eas, which have been excluded in the SPA bound-
aries. Compared to the Netherlands, Lower Sax-
ony has taken into account several important in-
land roosting sites within the SPA designation.

Special Protection Areas
according to the EC Bird Directive
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Figure 4.4:

Special Protection Areas
(SPAs) in the Wadden Sea
(source: CWSS 2003).

Figure 4.5:

Proportion of high tide
roosts in the Wadden Sea
which are designated as
Special Protection Areas

Number (%)

(SPAs). The division of SPAs
is also shown separately for
inland areas and coastal
areas (outside the dikes), in
the right panel. Colors
indicate partial coverage
(>70%, 30-70% or <30%
|:| of the roosting site within
outside dike  SPA boundaries). Countries
are DK Denmark, SH
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Figure 4.6:

National protection regimes
in the Wadden Sea (source:
CWSS). The area shown is
also known as the Trilateral
Conservation Area.

For Lower Saxony, also the
recent extension of the
National Park in the Dollart
area is shown (which was
not taken into account
during data analysis
because all data originate
from before the extension).

Wadden Sea Ecosystem No. 16 - 2003

Trilateral Wadden Sea Cooperation

In the framework of the Trilateral Wadden Sea
Cooperation the Wadden Sea Conservation Area
is the heart of the regime consisting of the Wad-
den Sea national parks and nature reserves. These
national protection and management regimes are
the total legal and administrative instruments that
have been enacted and implemented to protect,
conserve and manage the Wadden Sea in a sus-
tainable way corresponding with the trilateral
objectives, principles and agreements. The Wad-
den Sea Plan respectively the WSP project 34 is

(2001) the national park area in Lower Saxony
has expanded (which was not taken into account
since bird numbers were collected before 2001,
see chapter 2.4.1 and 2.4.2). The national park area
covers salt marshes, the intertidal area, the is-
lands, some inland areas and parts of the open
water (main shipping lanes and villages at the is-
lands are excluded). The national park is divided
into three zones with different regulations. The
core zone, the so-called zone 1 or ‘Ruhezone’ cov-
ers 54% of the entire national park and prohibits
public access outside assigned tracks and routes.

Wadden Sea Area and
Conservation Area
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valid for the broader Wadden Sea Area, for which
other national instruments are also being applied.

National protection regimes

In Lower Saxony, the ‘Nationalpark Niederséch-
sisches Wattenmeer’ covers about 2,400 km? the
smaller Hamburg National Park around Scharhdrn
and Neuwerk about 100 km2. Both national parks
are being jointly taken into consideration as “Na-
tional Park Lower Saxony” in this report. Recently

A minor part of these sites (<50% of the salt marsh
and polder areas) are in agricultural use, with var-
ious restrictions concerning farming-intensity,
especially in state-owned areas. Hunting is strong-
ly regulated and allowed only within existing con-
tracts and special permits. Most high tide roosts
are situated in this core zone of the national park
(Fig. 4.7). The rest of the national park area is as-
signed as intermediate zone (zone 2 ‘Zwischen-
zone’, 45%) or recreational zone (zone 3 ‘Erhol-
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ungszone’, 1%). Here, public access is allowed,
except for salt marshes in zone 2, within the breed-
ing season from 1 April - 31 July. Besides the
roosting sites in the national park, 16 sites (9%)
are protected as nature reserve.

The ‘Nationalpark Schleswig-Holsteinisches
Wattenmeer’ was extended from 2,720 km? to
4,410 km? in 1999. Moreover, the original three
zones were aggregated to two, of which the core
zone (zone 1) covers 36% of the entire national
park. Delineation of the national park boundaries,
limitations and regulations differ from Lower Sax-
ony. Firstly, the national park in Schleswig-Hol-
stein does not cover the main islands and the larger
populated Halligen (only the smallest Halligen are
included; Fig. 4.6) and it excludes an area within
150 m seaward from the dike as well. Many of
these sites have been designated as nature reserves
(overall, 35% of the roosting sites in Schleswig-
Holstein which are not included in the national
park, have been designated as nature reserve). In
the core zone, limited public access is allowed
within 1,000 m of the dike seaward, at assigned
tracks and routes or at other specially assigned
sites. High tide roosts are both situated in zones 1
and 2. Of the high tide roosts in Schleswig-Hol-
stein, 48% is situated within the national park
area (Fig. 4.7).

The Danish part of the Conservation area is the
Nature and Wildlife Reserve Wadden Sea (Fig. 4.7).
This area of about 1,000 km? covers salt marshes,
the intertidal area as well as a few inland sites
(e.g. Margrethe Kog) and some beaches at the is-
lands. From the roosting sites, a majority (64%) is
situated within this area (another 29% has been
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80

inland

Number (%)

outside dike

NL LS SH DK

designated as nature reserve). About 10% of the
reserve is designated as a core zone, with limited
or no public access. The other two zones, 60%
and 30% of the reserve respectively, partly con-
sist of open water or intertidal areas. These zones
regulate and allow recreational activities and
hunting, although the latter only in some salt
marshes situated close to the seawall. High tide
roosts are mainly situated in zones 1 and 2.

In the Netherlands, regulations concerning the
Wadden Sea have been included in the so-called
‘Key Planning Decision Wadden Sea’ (Wadden Sea
Memorandum). This document regulates all plan-
ning and nature conservation matters within the
Dutch part of the Wadden Sea. It covers about
2,400 km? and is delineated by the seawalls (in-
cluding regularly flooded areas at the islands as
well). Most parts of the Wadden Sea Memoran-
dum are also designated as nature reserve. Of all
high tide roosts, 38% is situated within the area
the regulations apply to (Fig. 4.7). The area con-
stitutes of three zones, which are designated ac-
cording to legal status of the areas and allow dif-
ferent human activities. About 7% of the area is
designated as a special protection zone (with no
public access), which covers mainly roosts for seals
and important concentrations of breeding birds.
The remaining area, where also most high tide
roosts are situated, allows public access in most
cases. Exception here are some nature reserves (e.g.
Griend, Boschplaat/Terschelling) which have lim-
ited access year-round or during the breeding sea-
son. Overall, 25% of the roosting sites which are
not subject to the ‘Key Planning Decision Wadden
Sea’ have an additional designation as a nature
reserve.

Figure 4.7:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
national protection
regimes (designated as
National Parks in Germany
or as Nature and Wildlife
Reserve and ‘Key Planning
Decision Wadden Sea’ in
Denmark and the
Netherlands respectively).
The division of roosting
sites is also shown
separately for inland areas
and coastal areas (outside
the dikes), in the panel
below. Colors indicate
partial coverage (>70%,
30-70% or <30% of the
roosting site within
boundaries of national
protection regime).
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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4.4 Potentia

| anthropogenic
disturbance

Farming

Together with hunting and fisheries, farming is
the oldest traditional source of human exploita-
tion in the Wadden Sea. With respect to high tide

roosts, farming mainly
at inland sites (Fig. 4.

occurs at salt marshes and
8). In most countries, the

proportion of roosts where farming occurs is about
50-60%, except for Schleswig-Holstein, where
79% of the roosting sites are subject to farming
(Fig. 4.9). However, intensity differs largely be-
tween the countries. Whilst Denmark, Lower Sax-
ony and the Netherlands have quite a large pro-
portion of heavy agriculturally used sites (i.e. main-
ly the inland areas), Schleswig-Holstein has only
low or moderately used areas, which mainly refer
to grazed sites. Since the delineation of counting

Figure 4.8:
Overview of farming at .
high tide roosts in the Farming
Wadden Sea. Classification ithout tected
was carried out according f’”eanW'. ou greas Prod.ic €
to expert judgement of Inundation Y main dikes
: o protection and dunes
national specialists and
does not refer to true low °
assessments. Salt m_arshes . moderate o
have been categorized as
either ‘low’ or ‘moderate’ { heavy O

(depending on grazing

intensity), crops and
improved grassland as
‘heavy’. Note that in
Schleswig-Holstein,
agricultural areas inland
are hardly covered in the
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Proportion of high tide 100
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potential disturbance from 80 []
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farming ranges from O ‘no’ % 60 - ]
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are DK Denmark, SH = 40 moderate
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Netherlands. N
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units is somewhat different here (inland sites
mainly cover wetland areas and only few agricul-
tural areas), this difference is mainly explained by
the sites taken into consideration. Although farm-
ing occurs in large parts of the Wadden Sea, it is
assumed that the direct impact with respect to
disturbance is rather small (see chapter 3.4.2).
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Hunting

Hunting is common practice in the Wadden Sea,
although widely regulated in time and space (see
also de Jong et al. 1999). We have only consid-
ered hunting in areas where also roosts are situ-
ated, i.e. hunting on open water, common prac-
tice in Denmark, has not been taken into consid-
eration here. Furthermore hunting on waterbirds
as well as hunting on Hare Lepus europaeus or
Rabbit Oryctolagus cuniculus have been consid-

ing pressure has decreased here after new legis-
lation in 1992, hunting in a narrow strip along
the mainland coast (as well as hunting from an-
chored vessels and by wading at sites west of a
line between the islands) is allowed between 1%
October and 31% January. In Lower Saxony, there
is an open season for waterbirds at the inhabited
islands during 10 days of the year. Moreover, hunt-
ing on Hare and Rabbit is carried out in some parts
of the national park and (more frequently) in in-

Hunting
areas without  areas protected
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ered, since both affect the attendance of water-
birds at high tide roosts when occurring nearby
(e.g. Schothorst & Veenendaal 1999). When tak-
ing into account heavy and moderate hunting
pressure, Denmark and Lower Saxony have the
highest amount of hunting activities in the Wad-
den Sea (16% and 33% of the sites respectively;
Fig. 4.11). However, heavy hunting pressure only
occurs in Denmark, whereas in Lower Saxony a
moderate hunting pressure is mainly reported from
inland sites along the mainland coast. In Denmark,
hunters’ activities are concentrated along the
mainland coast as well (Fig. 4.10). Although hunt-
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Figure 4.10:

Overview of hunting at
high tide roosts in the
Wadden Sea. Classification
was carried out according
to expert judgement of
national specialists and
does not refer to true
assessments. Classification
runs from O ‘no hunting’
to 3 ‘heavy hunting’ The
latter is mainly
concentrated at the open
season for waterbirds and
rabbits and hare, from
October - January. Note
that in Schleswig-Holstein,
agricultural areas inland
were hardly covered during
the counts and therefore
information on hunting in
those areas has not been
included.

Figure 4.11:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
potential disturbance from
hunting. Intensity of
hunting ranges from O ‘no’
to 3 ‘heavy’ , according to
expert judgement (see Fig.
4.10 for explanation).
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands. Note that in
Schleswig-Holstein,
agricultural areas inland
were hardly covered
during the counts and
therefore information on
hunting in those areas has
not been included.
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land agricultural areas. In the Netherlands, hunt-
ing is concentrated in inland areas (altogether,
17% of the roosting sites is subject to moderate
hunting pressure). Hunting on migratory water-
birds has been forbidden here since 2001 (with
major restrictions already in 1999). During the
period which is covered by this report, there was
an open season for Wigeon and other waterbirds,
between 1 October - 31 January.

In Schleswig-Holstein, hunting in the national

park has been forbidden by law since 1999. Be-
fore, regulations at different roosting sites were
variable (see de Jong et al. 1999 for details). Out-
side the national park only few sites (2%) are ex-
pected to have an impact from moderate hunt-
ing. Since agricultural areas have hardly been taken
into account here, hunting pressure is probably
slightly under estimated. Hunting on some water-
birds is allowed at the islands and in agricultural
areas behind the dikes (which are not covered by

Figure 4.12:

Overview of oil- and gas
exploitation at high tide
roosts in the Wadden Sea.
Classification was carried
out according to expert low
judgement of national
specialists and is partly
based on trilateral data (de
Jong et al. 1999).
Classification runs from 0
‘no activities’ to 2
‘moderate activities’
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waterbird counts and therefore not included in
this report!). New regulations came into force in
2002 (MUNF 2002), with no further regular hunt-
ing on gulls, Bean- and Brent Goose. Hunting on
Barnacle Goose and Wigeon is allowed in case
crop damage occurs.

Oil and gas exploitation

There is only a limited number of sites in the Wad-
den Sea where potential disturbance of oil- and
gas platforms occurs close to high tide roosts.
These include a number of inland exploitation sites
in the Netherlands (Groningen/Friesland), the
‘Hond’ island at the Ems Estuary at the border of
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the Netherlands and Lower Saxony, and the “Mit-
teplate”, a platform near Trischen in Schleswig-
Holstein (Fig. 4.12, 4.13; cf. de Jong et al. 1999).

Military training
Military training areas are located at or around a
few high tide roosts in the Wadden Sea (cf. de
Jong et al. 1999). Main activities are situated in
the Netherlands (11% of the high tide roosts; Fig.
4.14, 4.15). These include intense traffic of mili-

ters. This site is currently used about 10-20 days/
year (de Jong et al. 1999). A second exercise area
at Konigshafen, Sylt, was abandoned in 1992. In
Denmark, a similar shooting range like Vlieland is
situated at Remg (although involves shooting from
military jets only). Furthermore, an amphibian ex-
ercise area is used at Ho Bugt and Skallingen a
few days a year, but this site is not covered by
waterbird counts and therefore has not been in-
cluded in this report.

Military training
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tary aircraft/helicopters (around Den Helder/Tex-
el), a military training area (Texel) and shooting
ranges at Texel, Breezanddijk (Afsluitdijk), Vlieland
and Lauwersmeer. The shooting range ‘Noords-
vaarder’ at Terschelling was closed in 1995 and is
therefore not included here (although it was used
during part of the period covered by this report).
The site Vliehors at Vlieland involves ground-based
shooting as well as shooting from military jets
(with lowest intensity between 1 March - 15 Sep-
tember). In Schleswig-Holstein, a test site for new
weapons is situated in the Meldorfer Bucht, which
involves shooting and intense traffic of helicop-
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Figure 4.14:

Overview of military
training areas at high tide
roosts in the Wadden Sea.
Classification was carried
out according to expert
judgement of national
specialists and is partly
based on trilateral data (de
Jong et al. 1999).
Classification runs from O
‘no activities’ to 3 ‘heavy
activities’.

Figure 4.15:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
potential disturbance from
military training. Intensity
of activities ranges from 0
‘no’ to 3 ‘heavy’ ,
according to expert
judgement and trilateral
data (de Jong et al 1999).
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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Figure 4.16:

Overview of intensity of
civil air traffic at high tide
roosts in the Wadden Sea.
Classification was carried
out according to expert
judgement of national
specialists and is partly
based on trilateral data (de
Jong et al. 1999).
Classification runs from 0
‘no air traffic’ to 3 ‘heavy
air traffic’.

Figure 4.17:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
potential disturbance from
civil air traffic. Intensity of
traffic ranges from O ‘no’
to 3 ‘heavy’ , according to
expert judgement and
trilateral data (de Jong et
al 1999). Countries are DK
Denmark, SH Schleswig-
Holstein, LS Lower Saxony
and NL the Netherlands.
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Civil aviation
Within the Wadden Sea, several smaller airports
exist, especially in Lower Saxony, at the islands
(de Jong et al. 1999). This is also expressed by the
potential disturbance estimated for high tide
roosts, which shows concentrations in Lower Sax-
ony (Fig. 4.16, 4.17). However, the distribution is
scattered, and only 5% of the sites has moderate
to heavy air traffic in close vicinity to high tide

roosts, with concentrations at the islands. In the
Netherlands, fewer airports exist (Den Helder, Texel
and Ameland) and up to 4% of the roosts is esti-
mated to have moderate to heavy air traffic around
(and 16% is reported to have low-intensity traf-
fic). Moreover, low-flying planes are reported from
the Groningen coast where an exercise area for
emergency landings is situated in the Noordpolder.
In Schleswig-Holstein, most disturbance is to be
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expected from sight-seeing flights, e.g. around the
lighthouse of Westerhever (altogether, 3% of the
sites is estimated to have moderate to heavy air
traffic). In Denmark no potential disturbance from
civil aircraft is reported.
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Wind parks

More and more wind turbines were built along
the Wadden Sea coasts over the past decade, es-
pecially in Germany (de Jong et al. 1999). In Low-
er Saxony, it involves 33% of the roosting sites
(note: only sites with wind turbines within 1 km
of the roost have been taken into account), of
which 6% refers to wind parks (Fig. 4.19). In
Schleswig-Holstein numerous wind farms exist as

well, although a much smaller proportion appears
to be close to roosting sites (23%). In the Nether-
lands and Denmark, wind turbines appear around
12% and 7% of the sites respectively. Concentra-
tions are in Groningen (Lauwersoog, Emmapolder)
and in NW-Lower Saxony (Fig. 4.18).
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Figure 4.18:

Overview of situation of
wind turbines at high tide
roosts in the Wadden Sea.
Classification was carried
out according to expert
judgement of national
specialists and refers only
to wind turbines within 1
km of a roosting site.
Classification represents
different types of wind
turbines, either single
turbines (1), lines of
turbines (2) or wind farms

@)

Figure 4.19:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
potential disturbance from
wind turbines. Assessment
based on expert judgement
and refers only to wind
turbines within 1 km of a
roosting site. Classification
represents different types
of wind turbines, either
single turbines (1), lines of
turbines (2) or wind farms
(3). Countries are DK
Denmark, SH Schleswig-
Holstein, LS Lower Saxony
and NL the Netherlands.
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Figure 4.20:

Overview of situation of
recreational activities at
high tide roosts in the
Wadden Sea. Classification
was carried out according
to expert judgement of
national specialists and
runs from O ‘no activities’
to 3 ‘heavy activities’

Figure 4.21:

Proportion of high tide
roosts in the Wadden Sea
which are subject to
potential disturbance from
recreational activities.
Intensity of recreational
activities ranges from 0
‘none’ to 3 ‘heavy’,
according to expert
judgement. Countries are
DK Denmark, SH
Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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Recreational activities

From all anthropogenic activities considered here,
recreational activities are by far the most observed
potential sources of disturbance. These involve
various activities like beach-visiting, day-hiking,
tidal flat walking, kite-flying, recreational boat-
ing, wind and kite surfing, sea-kayaking, angling
and bait-digging. Both the intensity of recreational
activities as well as the occurrence throughout

the year has been reported to increase (e.g. de Jong
et al. 1999). Both Lower Saxony and Schleswig-
Holstein have the highest proportion of roosting
sites subject to potential disturbance from recre-
ation (90% and 91% of the sites respectively; Fig.
4.21). However, these often refer to a low intensi-
ty of activities, concentrated, e.g., on weekends
and during holidays. When regarding moderate and
heavy intensity of recreation, including large num-
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bers of visitors and a widespread distribution
100 throughout the year, 29% (Denmark) to 42% (Low-
er Saxony) of the roosting sites are involved. In
801 [] the Netherlands and Lower Saxony, most recre-
= none ational activities are concentrated at the islands
< 604 [] (Fig. 4.20). Lower Saxony also has several strong-
é low holds at the mainland coast. In Schleswig-Hol-
2 40| % derate stein, recreation is concentrated at the northern
m part, in North-Friesland, both at islands and the
204 heavy mainland coast. In Denmark, recreational activi-
ties are mainly reported from the islands and the
0 coast north of Eshjerg and the west coast of
NL LS SH DK Skallingen.
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Accessibility

Recreational activities are assumed to be closely
related to the accessibility of roosting sites. There-
fore, we have also assessed accessibility of roost-
ing sites with respect to public access. Our data
support the hypothesis that accessibility and the
level of recreational activities are associated (chi-
square test, chi-square = 104.5, df =9, p < 0.001).
When considering direct access to the roost, ei-

to the borders of roosting sites, Lower Saxony has
relatively many sites (59%) which have no direct
access, but are open to public at the borders of a
site. As shown in Denmark by Laursen et al. (1997)
this might result in considerable disturbance when
occurring along narrow (less than 300 m) salt
marshes.
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Overview of accessibility
of high tide roosts in the
Wadden Sea. Classification
was assessed according to
expert judgement of
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ther by foot or by motorised transport (i.e. cars),
Denmark and the Netherlands have generally bet-
ter access to roosts (72% and 76% of the roost-
ing sites respectively; Fig. 4.22, 4.23) than Lower
Saxony (33%), which is probably explained by the
national park regulations in Lower Saxony, which
prohibits human access to major parts of the roost-
ing sites (see national protection regimes). More-
over, out of the seven inhabited islands, only two
are accessible by cars. Schleswig-Holstein takes
an intermediate position as quite many roosting
areas (57%), also in parts of the national park, are
accessible for e.g. hikers. When regarding access
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access’; 1 ‘accessible only
at the borders of the roost
by bike or by foot (no
direct access to the roost
itself)’; 2 ‘accessible by
bike or by foot (direct
access to the roost)’ and 3
‘accessible by car’

Figure 4.23:

Accessibility of high tide
roosts in the Wadden Sea.
Accessibility was assessed
according to expert
judgement of national
specialists and ranges from
0 ‘no public access’ to 3
‘accessible by car’ (see Fig.
4.22 for explanation).
Countries are DK Denmark,
SH Schleswig-Holstein, LS
Lower Saxony and NL the
Netherlands.
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5.1 Introduction

In this chapter, a review of distribution, phenolo-
gy and habitat use during high tide is presented
for all species listed in table 2 (chapter 2.3.2). For
each species a distribution map is included (Fig.
5.2), showing the annual mean number of birds at
a site (see chapter 2.3.3 for methods). For this
purpose, the sites of the smallest level available
were used (see Fig. 2.1), which have been chosen
to represent the distribution of roosting sites (see
chapter 2.3.1). In the Netherlands, two areas are
not shown on the scale presented in figure 2.1.
These include the Dollard, where bird numbers
have been aggregated from the original five sites
into one main site, and the mainland coast of
Friesland, where 33 sites were aggregated into 10
main sites. In the map, numbers are shown with
dots, where dot size is directly (i.e. proportionally)
related to the numbers observed.

Phenology is shown in four diagrams (Fig. 5.1),
showing seasonal occurrence in Denmark (DK),
Schleswig-Holstein (SH), Lower Saxony (LS) and
the Netherlands (NL). Given are monthly means,
expressed as a percentage from the maximum peak
count. In the caption of the graphs this maximum
figure is given in brackets for each country sepa-
rately, allowing an idea which numbers are in-
volved.

The distribution of high tide roosts according
to habitat is presented for each country separate-
ly (Fig. 5.2, inset). Shown are sand flats (SA, see
chapter 2.4.2), salt marshes (MA), inland (IN and
IA), beaches/dunes (BE and DU) and artificial struc-
tures (DI and Al). Given is the number of birds (an-
nual means, in %) observed during high tide in
each habitat type.

In the text, the general patterns found are pre-
sented and discussed. In addition, a statement
concerning status as a breeding bird or as a mi-
grating and wintering bird is given. These were
derived from the recent trilateral breeding bird re-
port (Rasmussen et al. 2000) and the review of
waterbirds in the Wadden Sea by Meltofte et al.
(1994). Although more recent trilateral reports
were available (Rosner et al. 1994, Poot et al.
1996), Meltofte was used because this report pre-
sents more general information. Where possible,
potential conflicts with human activities are point-
ed at in the text. However, since it is very difficult
to prove a relationship between the numbers of
birds observed and the intensity of human activi-
ties without specific research (see chapter 6) these
statements should be considered indicative and
do not represent true assessments (unless a refer-
ence is mentioned, referring to a case study).
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5.2.1 Cormorant

Phalacrocorax carbo

Figure 5.1:

Phenology of Cormorant at
high tide roosts in Denmark
(max. 5,037), Schleswig-
Holstein (2,903), Lower
Saxony (2,281) and the
Netherlands (9,218).

Wadden Sea Ecosystem No. 16 - 2003
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Cormorants breed in increasing numbers in the
Wadden Sea of Schleswig-Holstein, Lower Sax-
ony and the Netherlands (Rasmussen et al. 2000,
Hélterlein 2001). Besides, large numbers disperse
over the area after the breeding season, especial-
ly from July until October, in the Netherlands al-
ready from June onwards. All countries have peak-
numbers in August. During midwinter, the species
is virtually absent in most areas. Contrary to, e.g.,
waders, Cormorants show less distinct movements
to high-tide roosts, since they also feed during
high tide (Nehls & Gienapp 1999). However, local
observations also point at increased hunting ac-
tivity during low tide, when they fish in gullies on
the intertidal mudflats. During evening, the birds
gather at communal night roosts.

Large roosts are mainly found in the Dutch and
Danish parts of the Wadden Sea, both situated
close to the large breeding centres in the Dutch
IJsselmeer area and the Danish part of the Baltic.
Important sites are, e.g., the islands of Richel, NL,
and Griend, NL, as well as the harbour of Den Oever,
NL, and a row of electric power cables between
Fang and Esbjerg, DK. In the German Wadden Sea,
highest numbers concentrate in the Weser and
Elbe estuary, particularly Mellum, LS, Neuwerk, LS,
Scharhdrn, LS and Trischen, SH.

Preferred roosts are often situated at anthro-
pogenic structures (particularly breakwaters in
harbours and islands/platforms) and at sand flats
and beaches, where risk of disturbance is gener-
ally low. In Schleswig-Holstein, many Cormorants
also frequent inland water bodies. Since Cormo-
rants are rather susceptible to disturbance, roosts
with highest numbers are all linked to uninhabit-
ed islands (Richel, Griend, Mellum, Trischen) or
offshore anthropogenic structures (Den Oever),
where they can roost undisturbed. Of the 13 roosts
with an annual mean of >100 individuals, all are
within areas designated as SPAs, and 9 have an
additional status as nature reserve.
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Figure 5.2:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Cormorant in the Wadden
Sea.
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5.2.2 Brent Goose

Branta bernicla
DK: Knortegas

Figure 5.3:

Phenology of Brent Goose
at high tide roosts in
Denmark (max. 19,892),
Schleswig-Holstein
(84,092), Lower Saxony
(21,244) and the
Netherlands (86,331).
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The Brent Geese staging in the Wadden Sea be-
long to two distinct geographic populations: the
Dark-bellied Brent Goose B. b. bernicla from W
Siberia and the Light-bellied Brent Goose B. b. hro-
ta from Spitshergen and NE Greenland (Ebbinge
etal 1999, Clausen et al. 1999). Dark-bellied Brent
Goose (in short Brent Goose) represents the most
common species, whereas small numbers of Light-
bellied Brent Geese only occur in the Danish Wad-
den Sea during autumn migration in September-
October. However, during cold winters, Light-bel-
lied Brent Geese have also been observed in con-
siderable numbers in the German and especially
Dutch part of the Wadden Sea (Cottaar et al. 1999).
Largest numbers of Brent Geese stay in the Wad-
den Sea in spring (March-May), when nearly the
entire population visits the area to accumulate
body reserves for departure to the breeding areas
(Ebbinge & Spaans 1992). Occurrence in autumn
is most pronounced in the Danish Wadden Sea,
but usually involves smaller numbers. Wintering
is almost confined to the western part of the Dutch
Wadden Sea.

The species does not really depend on high tide
roosts since it feeds a large part of the year on
salt marshes and on improved grassland in inland
polders. In autumn, however, larger numbers also
exploit Zostera, Ulva and Enteromorpha beds on
the intertidal mudflats (Meltofte et al. 1994). De-
pending on water tables, some of these birds keep
on feeding during high tide, but some also switch
to salt marshes. The use of inland polders is espe-
cially common in the Netherlands during winter
(e.g. Koffijberg et al. 1997). Here, they mainly feed
on improved grassland, and more occasionally also
on fields with autumn-sown cereals, especially
along the mainland coast.

Largest numbers of Brent Geese concentrate
in four regions, on the Halligen Langenef3, Hooge
and Grode, SH, on Texel, Ameland and Terschell-
ing, NL, and along the mainland coast of Friesland,
NL. These sites hold annual means > 1,000 indi-
viduals. Here, salt marshes (Halligen, Ameland,
coast of Friesland, Terschelling) and improved
grassland in inland polders (Texel, Ameland, Ter-
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schelling) compose the main feeding habitat. Salt
marshes are all within the borders of SPA sites,
and the important sites at the islands are often
also designated as national nature reserves. How-
ever, large numbers feed in inland polders in the
Netherlands (islands as well as mainland coast)
which do not have a protected status at all (in
fact, of all bird recorded, about 79% is concen-
trated in SPAs). The only exception is the reserve

pressed by a decrease in grazing pressure on salt
marshes in Lower Saxony and the mainland of
Schleswig-Holstein (review in van Nugteren 1997),
may have an adverse impact on the use of salt
marshes on a longer term. However, the extent to
which carrying capacity is reduced highly depends
on other (geomorphological) characters of the salt
marsh as well (Esselink 2000, Stock & Hofeditz
2000, Borbach-Jaene 2001).
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Zeeburg at the northeastern tip of Texel, which
was especially designated to accommodate Brent
Geese (Spaans & Postma 2001).

Conflicts with agriculture, arising when large
numbers feed on improved grassland or autumn-
sown cereals have been partly tackled in the Dutch
Wadden Sea, by providing special management
in goose reserves (polders at Terschelling, Ame-
land and recently also Schiermonnikoog; Laursen
2002). A similar programme operates at the Hal-
ligen in Schleswig-Holstein (Laursen 2002). Since
especially cattle-grazed salt marshes provide suit-
able feeding resources and support high numbers
of Brent Geese (e.g. Bos et al. 2002), changes in
agricultural use of the salt marsh, currently ex-

Furthermore, wind turbines impose an impor-
tant threat. Studies in Lower Saxony have shown
avoidance distances of about 600 m for White-
fronted Geese and Barnacle Geese (Kruckenberg
& Borbach-Jaene 1999, Kowallik & Borbach-Jaene
2001). Studies in Schleswig-Holstein have shown
that Brent Geese are highly susceptible to aircraft
and especially helicopters, as well as a frequent
appearance of tourists (e.g. Stock 1993, 1994,
Stock et al. 1998).

Figure 5.4:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of Brent
Goose in the Wadden Sea.

Wadden Sea Ecosystem No. 16 - 2003



60

5.2.3 Shelduck

Figure 5.5:

Phenology of Shelduck at
high tide roosts in Denmark
(max. 60,963), Schleswig-
Holstein (96,377), Lower
Saxony (67,983) and the
Netherlands (51,112).
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Shelduck is a common breeding bird in all parts of
the Wadden Sea, with highest numbers breeding
on the islands (Rasmussen et al. 2000). Phenolo-
gy differs between the countries, in particular in
Schleswig-Holstein. Here, numbers observed
mainly belong to the large moulting concentra-
tion in the Elbe estuary, where up to 200,000 in-
dividuals have been observed during primary-
moult in July-August (Meltofte et al. 1994, Kempf
2001). However, most of these roost so far off-
shore that they are not all represented in the
counts presented here (and do not use high tide
roosts). The moulting site attracts birds from the
entire North Sea area as well as the Baltic. From
September onwards, when moult is finished, the
birds disperse over the other parts of the Wadden
Sea and usually reach peak numbers between Sep-
tember-December. The species feeds extensively
on intertidal mudflats (Meltofte et al. 1994) and
spends high tide mainly on the salt marshes, and
more locally also on sand flats (Denmark) and at
dikes (the Netherlands). In Denmark, a large con-
centration is found in the embanked Margrethe
Kog.

Apart from the large numbers found in the outer
Elbe of Lower Saxony (Scharhdrn) and Schleswig-
Holstein (salt marsh at Dieksanderkoog-Sud,
Trischen, with an annual mean up to 9,300 birds),
Shelduck show a rather evenly distribution over
the Wadden Sea. At most sites, no special threats
are known (except for possible local impact of
outdoor recreation and coastal fisheries), and all
important concentrations are within SPA bound-
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aries (98% of all birds). However, concerning the
major sites in the Elbe estuary, threats are im-
posed by the oil-spilling platform Mittelplate 10-
20 km to the north, the high number of ship move-
ments a few kilometres to the west (the Elbe es-
tuary is one of the busiest shipping routes in the
world, a lot of oil and dangerous cargo is trans-
ported), and disturbance by small shrimp vessels.

The only possibility to improve the quality of the
moulting area is to reduce disturbance by fishing
boats. A voluntary agreement with fishermen, in
which they accept to keep out of the moulting
area from July to September was implemented in
2003 might solve the problem.

Figure 5.6:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Shelduck in the Wadden
Sea.

Wadden Sea Ecosystem No. 16 - 2003
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5.2.4 Wigeon

Figure 5.7:

Phenology of Wigeon at
high tide roosts in Denmark
(max. 55,493), Schleswig-
Holstein (109,950), Lower
Saxony (41,585) and the
Netherlands (83,319).
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The Wigeon is mainly present in the Wadden Sea
as a non-breeding bird (Meltofte et al. 1994). Larg-
est numbers are observed in autumn, especially
from October to November. Later in autumn and
winter, most birds move to the Dutch part of the
Wadden Sea, where numbers usually peak in De-
cember and January. Wigeons do not show pro-
nounced tidal movements, but have been includ-
ed here as they also feed on Zostera beds on the
intertidal mudflats in autumn and congregate
around high tide roosts during high tide (Meltofte
et al. 1994). Most roosting birds stay in salt marsh-
es, which also constitutes a favoured feeding hab-
itat. In Schleswig-Holstein and notably Denmark,
large flocks are also observed in polders and em-
banked areas. Visits to inland areas are also known
to occur at night, when large numbers feed at in-
land pastures (Meltofte et al. 1994).

Sites which attract large numbers of Wigeon
are mainly found in Denmark and Schleswig-Hol-
stein. Especially Margrethe Kog DK (two sites) and
Rickelshiller Koog SH hold large numbers of
Wigeon (annual mean 1,600-4,600 birds). Else-
where, the Halligen, islands and mainland coast
at Beltringharder Koog have large flocks of Wigeon
(LangeneR, 3,100). In Lower Saxony, major sites
are found at the lower Elbe, Jadebusen and Dol-
lard. In the Dutch part, the Dollard is the main
staging area in the western half of the Wadden
Sea (annual mean 3,800). Elsewhere in the Neth-
erlands, concentrations occur at the islands (ex-
cept Vlieland) and along the mainland coast of
Friesland.

Many of the sites holding high numbers of
Wigeon are within SPA sites (90% of the birds).
Potential sources of disturbance are mainly hunt-
ing and recreational activities. None of the larger
sites, holding on average >1,000 individuals, is
currently subject to extensive disturbance (except
the Halligen in SH where Wigeons are hunted part
of the year), and most of them are situated within
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nature reserves as well. However, nocturnal feed-
ing in pastures may well be regarded as response
to disturbance during daytime. Moreover, hunt-
ing in the Danish Wadden Sea has probably re-
duced numbers of Wigeon here, especially along
the mainland coast (Ribe, Tendermarsken) where
Wigeon are heavily hunted (Laursen 1985). In re-

cent years, numbers of Wigeon have increased
along the Danish mainland coast as a response to
new hunting-free areas, but in late autumn, when
Wigeon favour grassland to feed, hunting in the
polders does not allow the birds to stay. As a re-
sult, the birds concentrate in the embanked Mar-
grethe Kog, where hunting is prohibited.

Figure 5.8:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Wigeon in the Wadden
Sea.

Wadden Sea Ecosystem No. 16 - 2003



64

5.2.5 Oystercatcher

Figure 5.9:

Phenology of Oystercatcher
at high tide roosts in
Denmark (max. 44,170),
Schleswig-Holstein
(135,303), Lower Saxony
(159,396) and the
Netherlands (195,362).
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Oystercatcher breed and winter in large numbers
in the Wadden Sea (Rasmussen et al. 2000, Mel-
tofte et al. 1994). The seasonal pattern is rather
uniform, with largest numbers present during au-
tumn and winter. Peak counts are made in No-
vember, in the Dutch Wadden Sea in September.
Prolonged cold-spells often result in massive south
bound movements (e.g. Hulscher 1989). Most high
tide roosts are situated on salt marshes. Especial-
ly in the Dutch and Danish Wadden Sea, roosts
are also located on sandy areas, like beaches and
sand flats. Inland roosting is (except for extreme-
ly high tides) quite rare, and mainly occurs in the
Dutch Wadden Sea. In the Dutch Wadden Sea, dis-
tribution during low tide is especially associated
with the occurrence of mussel beds (Ens et al.
1993). Oystercatchers have shown a 35% reduc-
tion in numbers since the mid 1980s in the Dutch
part of the Wadden Sea. This is thought to be as-
sociated with depleted mussel stocks (Smit et al.
2000). A similar decline was found in Schleswig-
Holstein (Glinther & Rdésner 2000).

Sites with the largest flocks of Oystercatcher
are mainly situated in the Netherlands and in Low-
er Saxony, including the Elbe estuary. Seven sites
have an annual mean of > 5,000 individuals:
Griend, NL, Balg/Schiermonnikoog, NL, salt marsh
of Butjadingen, LS, Sandplate/Memmert LS, Post-
huiswad/Vlieland NL, Baltrum Heller/Baltrum LS
and Trischen SH. Most sites are within SPA bor-
ders (93% of all birds). Main risks of disturbance
are probably represented by recreational outdoor
activities. Currently, the main constraint is prob-
ably imposed by deteriorating food stocks caused
by commercial mussel and cockle fisheries (Piers-
ma & Koolhaas 1997).



5. Species Accounts 65

Oystercatcher
Haematopus ostralegus

Figure 5.10:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Oystercatcher in the
Wadden Sea.
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5.2.6 Avocet

Figure 5.11:

Phenology of Avocet at
high tide roosts in
Denmark (max. 4,216),
Schleswig-Holstein
(8,646), Lower Saxony
(20,346) and the
Netherlands (15,508).
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Avocets breed in all Wadden Sea countries (Ras-
mussen et al. 2000) and are also observed in large
numbers prior to the breeding season and in late
summer and autumn (Meltofte et al. 1994). Phe-
nology differs somewhat between the countries.
Lower Saxony and the Netherlands have largest
numbers from July to November, whereas in
Schleswig-Holstein and Denmark, numbers peak
already earlier in summer. These birds probably
mainly refer to local breeding birds and post-
breeding moulting concentrations (Meltofte et al.
1994, Dietrich & Hotker 1991), although the Dan-
ish Wadden Sea is also supposed to support
(moulting) birds from the Baltic. Moulting con-
centrations also occur in Lower Saxony (Jadebus-
en) and the Netherlands (Dollard). The Jadebusen
has been the most important post-moulting site
in the Wadden Sea up to November. These birds
gather here before leaving for the wintering
grounds. Main habitats used during high tide are
salt marshes, although in Schleswig-Holstein in
autumn many birds roost at the embanked brack-
ish or saltwater lakes and reservoirs.

Avocets are mainly distributed along the main-
land coast, which is probably explained by their
preference for muddy tidal flats and gullies with
soft sediment (Ens et al. 1993). Only few areas in
Lower Saxony and the Netherlands hold very large
concentrations (annual mean >500/month): Vor-
land Stid/Jadebusen, Norderseefeld/Jadebusen and
Vorland Nord/Dollart (Lower Saxony) and Bildt-
pollen and Dollard (Netherlands). Jadebusen is a
well-known moulting site; the other areas also
support large breeding colonies. Concentrations
at Margrethe Kog and the area between Sylt and
Remg belong to a large moulting site as well (Di-
etrich & Hotker 1991).

Most Avocets (96%) are found within SPA ar-
eas. Main conflicts might arise with recreational
outdoor activities, which is high at the sites around
the Jadebusen.
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Figure 5.12:

Distribution of high tide
roosts (map) and habitat
distribution of the high

tide roosts (inset) of

Avocet in the Wadden Sea.
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5.2.7 Ringed Plover

Charadrius hiaticula
DK: Stor Praestekrave D: Sandregenpfeifer NL: Bontbekplevier

Ringed Plover  Charadrius hiaticula Ringed Plovers are regular breeding birds in small
100 numbers in the Wadden Sea. These birds belong
1 DK . .
Figure 5.13: g0 to the northern part of the subsp. hiaticula, which
Phenology of Ringed Plover & 1 also breeds in southern Scandinavia and the Bal-
at high tide roosts in 5 607 — tic and migrates in March and April (Meltofte et
Denmark (max. 911), % 4o _ al. 1994). Much lar bers of the arctic-
Schleswig-Holstein = | s . ger numbers o € arctic

(10,612), Lower Saxony 201 breeding population of subsp. tundrae are ob-
(6,336) and the ] H ﬂ ﬂ I - served during their stop-over between the West-
Netherlands (5,228). OTF M AM I A S 0N D African wintering and the arctic breeding areas.
100 — — Migration of these birds mainly occurs in May and
,‘—3.80: SH August-September. The passage in May is most
£ pronounced in Schleswig-Holstein, especially
“E‘ 0] along the coast of Dithmarschen (e.g. Dieksand-
= 404 erkoog), and Denmark. In autumn, distinction be-
20/ tween the two populations is less clear. Preferred
0 —— m ﬂ m roosts are rgther_sandy areas, like beaches and sand
JJFMAMIJ J ASONTD flats. Especially in May, large numbers also stay at
100 salt marshes and also in the Eider-estuary, where
— g0 Ls B they feed on muddy tidal flats in the brackish zone
g of the river mouth, on the inner side of the storm
Z 607 barriage. Smaller flocks are observed at inland sites.
= 40 These include semi-natural wetlands as well as

201 sparsely vegetated arable fields.
1 _Pm - ﬂ Ringed Plovers are very much dispersed over
TTETMTA M U U A S 0N D the entire Wadden Sea and only few areas are
100 favoured. Concentrations (annual mean >100) are
g0l NL usually present at the salt marshes of Dieksand-
& erkoog-Sid, Kaiser Wilhelm Koog and Neufeld
g 607 Koog, SH, as well as Trischen, SH, Emmapolder-
5407 wad, NL, and salt marshes between Schillig and
201 H H_ooksiel, LS. Nearly all roosts_(about 95% of the
. - N = ﬂ birds) are protected as SPA sites. As concentra-

FMAMIJ J 0

N D tions are generally small, potential conflicts with
human activities are difficult to assess. Most of
the important sites mentioned above (7 out of 9)
have little or no recreational activities. Recently,
a large roost has also established at the west coast
of Fang, in an area with heavy recreational pres-
sure.

Wadden Sea Ecosystem No. 16 - 2003
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Figure 5.14:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Ringed Plover in the
Wadden Sea.
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5.2.8 Kentish Plover

Figure 5.15:

Phenology of Kentish
Plover at high tide roosts
in Denmark (max. 88),
Schleswig-Holstein (352),
Lower Saxony (100) and
the Netherlands (355).
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Kentish Plovers are present in the Wadden Sea from
April to early October. They mainly represent the
local breeding population (Meltofte et al. 1994).
Highest numbers are usually recorded from July to
September. Peak counts are not synchronous and
vary from July (Denmark), August (Schleswig-Hol-
stein) to September (Lower Saxony). The Nether-
lands have only small numbers before July and
notes pronounced occurrence from July to Sep-
tember. Similar to its breeding habitat, favoured
sites are sand flats and beaches. Especially in the
Netherlands, the main roosting habitat is repre-
sented by salt marshes (although only small num-
bers involved). In Schleswig-Holstein and Denmark,
also inland sites are visited.

The Kentish Plover is extremely scarce through-
out the Wadden Sea. Distribution is highly similar
to that of the breeding population (Rasmussen et
al. 2000) with largest concentrations on sandbars
in the western part of Eiderstedt, SH, particularly
St. Peter and Westerhever Sand. Other sites with
high numbers are Westpunt Ameland, NL, and
Dieksanderkoog-Stid, SH. However, only small
numbers are involved here. Nearly all birds (95%)
stay within the SPA zone. Compared to other spe-
cies, major numbers roost at sites frequented by
many tourists, e.g. the beaches around St. Peter,
SH. Tourist pressure has an obvious negative im-
pact on reproduction of breeding birds as birds are
disturbed very easily (e.g. Stock 1994, Tulp 1998).
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Figure 5.16:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Kentish Plover in the
Wadden Sea.
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5.2.9 Golden Plover

Figure 5.17:

Phenology of Golden
Plover at high tide roosts
in Denmark (max.
110,622), Schleswig-
Holstein (26,388), Lower
Saxony (41,181) and the
Netherlands (33,284).
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The Golden Plover is numerous during spring and
autumn migration and smaller numbers stay also
during winter. This species favours improved grass-
land as well as arable land at inland sites, and
therefore the largest concentrations are found
behind the dikes. Only in Schleswig-Holstein, high
numbers occur also at salt marshes during high
tide. The numbers staying inland are only partly
taken into account during the counts. A study in
Lower Saxony showed that Golden Plover feed in
the intertidal area mainly in August, but shift in-
creasingly to inland feeding sites from September
onwards, and then adjusting to a day and night
rhythm (Ketzenberg & Exo 1996). Highest num-
bers are observed in March-April and August-No-
vember. Quite many also stay in the Netherlands
until December. However, phenology is not syn-
chronised. In the Netherlands and Schleswig-Hol-
stein, peak numbers are observed during spring
migration in March and April respectively, where-
as Denmark and Lower Saxony hold most birds in
autumn.,

Distribution of Golden Plover has a stronghold
at Ny Frederikskog/Margrethe Kog, DK. Sites in
these areas hold by far the largest numbers (an-
nual mean 1,200-7,400 birds). Elsewhere, peak
occurrence is recorded at Noorderleeg, NL, Rick-
elsbiller Koog (which is close to Ny Frederiksk-
oog/Margrethe Kog), Beltringharder Koog, the
coast of Eiderstedt and the islands Sylt and Am-
rum, SH. Besides, several polders at the Unterelbe,
LS, and Dollard, NL support large numbers of Gold-
en Plover. Since many important roosts are inland,
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Golden Plover has a relatively low proportion of
birds (about 88%) which stay within SPA bound-
aries. Also many birds are roosting outside the
National Parks zones in Lower Saxony and Schles-
wig-Holstein. Potential human interference is to
be expected from agriculture, hunting and wind
farms. Variation in hunting pressure has shown a

pronounced impact on the distribution of Golden
Plovers. As hypothesised by Rasmussen (1994) and
Jukema et al. (2001), many Golden Plovers nowa-
days stay in autumn in Denmark (where hunting
was closed in 1982) to complete moult, and ar-
rive later in autumn at their staging areas in the
Netherlands.

Figure 5.18:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Golden Plover in the
Wadden Sea.
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5.2.10 Grey Plover

Figure 5.19:

Phenology of Grey Plover
at high tide roosts in
Denmark (max. 12,027),
Schleswig-Holstein
(34,630), Lower Saxony
(37,819) and the Nether-
lands (46,969).
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Grey Plover is numerous during spring and autumn
migration, with small numbers in winter and also
varying numbers of immature birds staying dur-
ing summer (Meltofte et al. 1994). Numbers build
up in March and April, reaching a peak during
spring migration in May. During this time of the
year highest numbers are present in Schleswig-
Holstein, Lower Saxony and the Netherlands. Au-
tumn migration starts in August and is more pro-
nounced in Denmark (which has highest numbers
in August) and Schleswig-Holstein. In the Neth-
erlands and Lower Saxony, numbers in August-
October vary only slightly. During high tide, most
Grey Plovers frequent salt marshes and sand flats.
In Denmark, the area around Margrethe Kog sup-
ports high numbers inland. In salt marshes, Grey
Plovers are also regularly observed to roost on the
wooden barriers of the sedimentation works.
Although Grey Plovers disperse over all parts
of the Wadden Sea, they concentrate at a few sites.
These are, e.g., Spiekeroog Ost, LS, (annual mean
2,800), Trischen, SH, (2,100) and Scharhdrn Sand,
NS, (1,600). Other sites with large numbers are
mainly situated in the Netherlands and Lower Sax-
ony, especially at some of the islands. In Schles-
wig-Holstein and Denmark, highest numbers are
counted at Dieksanderkoog, SH, and at Keldsand,
south of Fang, DK. Nearly all Grey Plovers stay
within SPA boundaries. In general, disturbance
levels at these sites are considered low, although
locally, frequent occurrence of outdoor recreation
might displace birds from their regular roosts.
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Figure 5.20:
Grey Plover Distribution of high tide
Pluvialis squatarola roosts (map) and habitat
distribution of the high
tide roosts (inset) of Grey
i Plover in the Wadden Sea.
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5.2.11 Red Knot

Figure 5.21:

Phenology of Red Knot at
high tide roosts in
Denmark (max. 78,162),
Schleswig-Holstein
(199,253), Lower Saxony
(24,328) and the
Netherlands (159,560).
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The Wadden Sea is visited by two geographically
distinct populations of Knots, Greenland and Ca-
nadian-breeding Calidris c. islandica and Siberian
C. c. canutus (Meltofte et al. 1994). The first oc-
curs during migration and winter whereas Siberi-
an birds pass en route to their West-African win-
tering areas. Timing of migration varies consider-
ably. In Denmark, a pronounced peak occurs dur-
ing spring migration in April-May, whereas in
Schleswig-Holstein numbers build up already in
March and remain high until departure in May. In
the northern Wadden Sea, Knots are less abun-
dant during autumn migration, when most birds
concentrate in the Lower Saxony and Dutch part
of the Wadden Sea. Wintering numbers are high-
est in the Netherlands. Roosting Knots have a
strong preference for sand flats, often remote and
uninhabited islands. As they concentrate at only
a few sites, Knots usually congregate in extreme-
ly large flocks.

Only five areas support very high numbers (an-
nual mean >10,000). These are situated in Schles-
wig-Holstein and the Netherlands. In Schleswig-
Holstein, Suderoogsand and Trischen are prime
Knot roosts. In the Dutch Wadden Sea, Knots con-
centrate at Griend, Richel and Vliehors-west at
Vlieland. Other sites with high numbers are Nor-
deroogsand, SH, Vliehors-oost, NL, and Blauort-
sand, SH.

Unlike other species, Knots are extremely dy-
namic in their use of high tide roosts (e.g. Piersma
et al. 1993, van Gils & Piersma 1999) and there-
fore also notoriously known for difficulties in as-
sessing accurate numbers during the counts. Sin-
gle flocks may even use up to 800 km? of intertid-
al mudflats within a short run of tidal cycles (Piers-
ma et al. 1993). Their flocking behaviour and con-
centration at very few sites makes them highly
susceptible to any kind of disturbance. Nearly all
birds (99%) are confined to SPA sites. Many roosts
are situated in nature reserves or are so remote



5. Species Accounts 77

Red Knot
Calidris canutus

w7

@ THE NETHERLANDS

NORTH SEA

Figure 5.22:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of Red
Knot in the Wadden Sea.
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that they are without reach of regular recreational
activities. However, aeroplanes and military jet
fighters have been reported to disturb large flocks
of Red Knots around Vlieland, where they roost
close to the military training area of the Vliehors
(Koolhaas et al. 1993).
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5.2.12 Sanderling

Figure 5.23:

Phenology of Sanderling at
high tide roosts in Denmark
(max. 4,373), Schleswig-
Holstein (15,102), Lower
Saxony (3,329) and the
Netherlands (7,773).
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Sanderlings are frequently observed during spring
and autumn migration, but winter in much smaller
numbers in the Wadden Sea, especially in Lower
Saxony and in the Netherlands (Meltofte et al.
1994). In all parts of the Wadden Sea but Lower-
Saxony, peak counts are carried out in May. In Low-
er Saxony, they are most numerous from Septem-
ber to October. Feeding and roosting sites are
mainly confined to beaches and sand flats. There
are only few sites where Sanderlings occur at the
mainland coast. At least in Schleswig-Holstein
they roost at the edge of the salt marsh at Diek-
sanderkoog-Sud (up to 13,000 birds in May — the
mean is much lower, only reported in 2001 in that
high number, in other years 2,000-4,000 birds) and
in the inner part of the Eider estuary (i.e. inland
side of the barrage), where up to 1,800 birds were
reported feeding on muddy tidal flats during low
tide in the brackish zone of the estuary. At the
latter site, the high tide roost is not well known,
but it seems that the birds are roosting at the edge
of the nearest salt marshes within the estuary.

The preference for sandy areas is clearly ex-
pressed by the distribution, which is mainly con-
fined to the islands. The only outstanding site for
Sanderling is Trischen, SH, (annual mean 1,600)
and Dieksanderkoog, SH, in recent years (maxi-
mum 13,000, but usually 2,000-4,000). Smaller
numbers gather at, e.g., Vliehors-west/Vlieland, NL,
St. Peter-Bohl, SH, Westerhever sand, SH, Richel,
NL, Blauortsand, SH and Stideroogsand, SH. Near-
ly all birds (99%) stay within SPA boundaries. Es-
pecially mainland sites in Schleswig-Holstein and
at North Sea beaches in the Netherlands and Den-
mark are intensively visited by tourists. It is not
known to what extent disturbance occurs but it
seems that Sanderling cope rather well with hu-
man activities and that food availability is a more
important factor influencing the distribution of
the species.
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Figure 5.24:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Sanderling in the Wadden
Sea.
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5.2.13 Curlew Sandpiper

Figure 5.25:

Phenology of Curlew
Sandpiper at high tide
roosts in Denmark (max.
332), Schleswig-Holstein
(9,777), Lower Saxony
(197) and the Netherlands
(954).
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Curlew Sandpipers occur in the Wadden Sea mainly
during autumn migration (Meltofte et al. 1994).
Phenology is highly synchronised with a distinct
peak in July-September (maximum in August).
Spring migration involves much smaller numbers
passing mainly in May (especially at the outer Elbe
estuary in Schleswig-Holstein). Roosting sites dur-
ing high tide are mainly found at salt marshes. In
Denmark, Curlew Sandpipers concentrate mainly
in inland wetlands like the artificial saltwater la-
goon of Margrethe Kog.

There is only one region in the entire Wadden
Sea which supports considerable numbers of Cur-
lew Sandpipers, i.e. the mudflats just Nort of the
Elbe in SH. Main high tide roosts here are the salt
marshes of Dieksanderkoog-Sud, Kaiser Wilhelm
Koog and Neufelder Koog. These sites support on
average 230-800 birds annually with peak counts
of up to 21,000 birds mainly in these areas. Much
smaller numbers are observed at the salt marsh of
Dieksanderkoog-Nord, SH, along the Syltdam, SH,
and at Bildtpollen, NL. Most birds (94%) stay within
boundaries of SPA zones. Concerning the extent
of concentration at only a few sites, Curlew Sand-
pipers are susceptible to potential disturbance,
especially as they do not roost at remote islands
(like Red Knot) but gather at salt marshes.
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Figure 5.26:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Curlew Sandpiper in the

DENMARK Wadden Sea.

Curlew Sandpiper
Calidris ferruginea

Schleswig-
J'“Holstein

NORTH SEA

GERMANY

G
Gt
Lower Saxony

! N
@ THE NETHERLANDS | A o 50N 100
- / km \qu\\

Wadden Sea Ecosystem No. 16 - 2003



82

5.2.14 Dunlin

Calidris alpina
DK: Almindelig Ryle D: Alpenstrandlaufer NL: Bonte Strandloper

Dunlin  Calidris alpina Dunlin is one of the most abundant species in the
100 Wadden Sea. Besides a small breeding population
Figure 5.27: .| DK of C.a.schinzii (Rasmussen et al. 2000), large num-
Phe“ﬁ'ioﬂytge%zls'g ?r: g bers of Eurasian breeding C. c. alpina visit the area
Denmarkg(max. 110,622), é 507 during migration (Meltofte et al. 1994). During low
Schleswig-Holstein = 407 tide, distribution of Dunlin is especially associated
(26,388), Lower Saxony | with rather muddy intertidal flats (Ens et al. 1993).
\ ethéﬁi#dil()sgr"gng ol | Phenology is dominated by huge spring and au-
JJFMAMIJ J AS O0OND tumn passage in March-May and August-Octo-
100 ber, respectively. Autumn numbers tend to be high-
804 SH er than those in spring, but this difference disap-
ef, ] pears in the western half of the Wadden Sea. Thus,
;soi in the Netherlands spring and autumn numbers
= 404 are equal. High tide roosts are situated on sand
20/ flats, as well as salt marshes and in the inland la-
ol goons of Margrethe Kog, DK, Beltringharder Koog,
JJF MAMIJ J AS ONTD SH, and Meldorfer Koog, SH.
100 Although Dunlin are widely distributed over the
— g0 Ls entire area, nearly all birds (98%) gather at SPA
g sites. Several sites support large roosts (annual
Lé 607 mean >20,000). Two of these are within the Mar-
= 40 grethe Kog, DK. Equal numbers are observed at the
201 salt marsh of Dieksanderkoog-Sud, SH (with slight-
1 ly smaller numbers in adjacent sites). Large num-
T E M TATM S U AS 0N D bers are also regularly observed between Mandg
100 and Fang, DK, Scharhérn, LS, Dollard, NL, Bildtpol-
el M len, NL, Griend, NL and Richel, NL. No specific
& ] threats could be identified.
5 60
S 404
20-
0,
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i Figure 5.28:
Dunlin Distribution of high tide
Calidris alpina roosts (map) and habitat
distribution of the high
tide roosts (inset) of
| Dunlin in the Wadden Sea.
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5.2.15 Bar-tailed Godwit

Limosa lapponica
DK: Lille Kobbersneppe D: Pfuhlschnepfe NL: Rosse Grutto

Bar-tailed Godwit  Limosa lapponica Bar-tailed Godwits are abundant in the Wadden
_ 1007 DK Sea and occur in large numbers during spring and
Figure 529: 1 autumn migration. Similar to Knot, two popula-
Phenology of Bar-tailed 27 ti . Ived: the Scandi . lati
Godwit at high tide roosts 5 go ions are involved; the Scandinavian population,
in Denmark (max. 53,634), 2 1 wintering in the Wadden Sea, and the Siberian
Schleswig-Holstein 2

(99,020), Lower Saxony
(45,480) and the |
Netherlands (130,280). 0

1994). In winter, only small numbers remain (Mel-
= tofte et al. 1994). Phenology is rather synchro-
D

B
=
> [

H population wintering in Africa (Meltofte et al.
S

S

)R M A 0 N nised in the different Wadden Sea regions, with a

10 distinct peak of Siberian birds during spring mi-
_ 80 SH gration in May. Autumn migration starts in July
%60; and proceeds well into autumn. In winter, most
S Bar-tailed Godwits are observed in the Dutch part
> 401 of the Wadden Sea. Distribution during low tide is
204 H mainly concentrated towards the more sandy sed-
olm = H H ﬂ Hm iments (Ens et al. 1993). High tide roosts are mainly
JJFMAMIJ J AS O0OND situated at salt marshes and sand flats, in the

100 Netherlands, also at beaches. In the Netherlands,

— 801 LS Schleswig-Holstein, and especially Denmark, small
& numbers are observed at inland sites. Here, they
%soi feed on insect larvae at improved grasslands in
3 407 coastal polders during spring migration in May,
201 H before departure to the breeding areas (Rasmus-
] sen unpubl., van de Kam et al. 1999).

0T U Q M1 Jﬁ A S U W D About 93% of all Bar-tailed Godwits concen-

10 trate within SPA designated areas. Largest con-
el M centrations (annual mean >2,000 birds) are main-
§ 0] ly situated in the western Wadden Sea, around

the islands Griend, NL, Richel and Vlieland, NL.
Furthermore, Memmert/Lltje Horn, LS and in
Schleswig-Holstein, Japsand, Kénigshafen, Hor-
numer Nehrung, Dieksanderkoog-Sud, and Neu-
felder Koog support large roosts of Bar-tailed
Godwits. Nearly all these sites represent rather
remote areas with little or no regular disturbance.
However, the roosting sites at Vlieland are situ-
ated in the military training area of the Vliehors
(cf. Red Knot).
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Figure 5.30:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of Bar-
tailed Godwit in the
Wadden Sea.
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5.2.16 Whimbrel

Numenius phaeopus
DK: Lille Regnspove

Figure 5.31:

Phenology of Whimbrel at
high tide roosts in
Denmark (max. 559),
Schleswig-Holstein (670),
Lower Saxony (1,148) and
the Netherlands (997).
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Whimbrel pass the Wadden Sea on migration be-
tween their West-African wintering areas and
(sub)arctic breeding sites (Meltofte et al. 1994).
However, the species is less common on intertidal
mudflats and mainly feeds in inland areas where
most of them are not included in the counts. Many
of these birds use the Wadden Sea to roost. Im-
portant roosts are, e.g., found along the Frisian
Wadden Sea coast (M. Engelmoer) and in the Ems
Estuary (Gerdes 2000).

Numbers recorded during surveys in the Wad-
den Sea are rather small, and often refer to birds
feeding at rocky habitats like breakwaters in har-
bours and outer, seaward parts of dikes. Also this
species, when feeding in the intertidal area, does
not really gather in flocks during high tide. Phe-
nology is similar in all parts of the Wadden Sea,
with usually highest numbers in July and August.
Spring migration is less pronounced, and is ob-
served mainly by the end of April and in May. Dur-
ing high tide, most Whimbrels have been observed
at salt marshes and inland sites. The common habit
of feeding along dikes and breakwaters is ex-
pressed by the observations in the Netherlands.

About 93% of observed Whimbrel stay within
SPA areas. However, this figure is low since more
birds stay at inland sites which are not included
in the counts (and which are not designated as
SPAs). The species occurs in all parts of the Wad-
den Sea, with no sites holding significant num-
bers. Whimbrel frequent often mainland coasts
(especially the Netherlands and Lower Saxony) and
islands with large polders with improved grass-
land. On Sylt, SH, up to 500-1,000 birds occur in
June-July, mainly feeding in the dunes on berries
of crow-berries Empetrum nigrum (Birlenbach
2000).



5. Species Accounts 87

Whimbrel
Numenius phaeopus

e W)

NORTH SEA

o
T T -

THE NETHERLANDS 7\ A 9

Lower Saxony

™

Schleswig-
"] "Holstein

GERMANY

100
J

1
50

L
km

M

Figure 5.32:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Whimbrel in the Wadden
Sea.
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5.2.17 Curlew

Numenius arquata
DK: Stor Regnspove

Figure 5.33:

Phenology of Curlew at
high tide roosts in
Denmark (max. 20,860),
Schleswig-Holstein
(51,496), Lower Saxony
(79,447) and the
Netherlands (133,212).
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Curlew is one of the most common waterbirds
observed in the Wadden Sea. Besides a small
breeding population in the Netherlands, Lower
Saxony and Denmark, large numbers are present
in the area during migration and for moulting
(Meltofte et al. 1994). The birds frequent various
types of mudflats, but tend to prefer lower mud-
dy parts and mussel beds (Ens et al. 1993). Cur-
lews are observed in large numbers throughout
the year (with slightly larger numbers in autumn),
except May and June, when birds have departed
for the (northern) breeding areas. Peak numbers
usually stay during moult in August-September,
in Denmark, as late as November and December.
Roosts are mainly situated at salt marshes. In Den-
mark, large numbers concentrate at inland sites
in the artificial saltwater lagoon of Margrethe Kog.
The numbers found in inland agricultural areas
are severely underestimated since many Curlew
visit improved grassland areas at further distance
from the dike, and therefore remain out of sight
of the observers (Zwarts 1996, Gloe 1998). Often
these birds use the Wadden Sea to roost during
night.

Most Curlew stay within SPA boundaries (94%
of all birds observed), although this figure is over-
estimated due to the large numbers at inland sites,
which are not covered during the counts (but,
however, do roost in the Wadden Sea, see above).
Sites with highest numbers are situated in the
Netherlands, Lower Saxony and the southern part
of Schleswig-Holstein. Few sites hold annual
means > 3,000 individuals: Bildtpollen, NL,
Trischen, SH, Richel, NL, Spiekeroog Ost, LS, and
Griend, NL. In Schleswig-Holstein, high numbers
also occur at the salt marsh of Dieksanderkoog-
Sud. Large roosts are situated at islands as well as
mainland coasts. Curlew is known to be highly
susceptible to disturbance and is one of the spe-
cies with the largest flight distance (see chapter
3). Large numbers usually concentrate at roosts
with little or no public access (all sites mentioned
above). From the roost at the eastern end of Ame-
land, NL, it is known that birds switch to the Fri-
sian mainland coast during the summer tourist
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Figure 5.34:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Curlew in the Wadden Sea.
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season (Kersten et al.1997). A similar pattern was
found in Lower Saxony, at Wangerooge (Stidbeck
1999; see also chapter 6.3). In Denmark, Curlews
are more concentrated at a few sites without hunt-
ing or other human disturbance in late summer
and autumn, but are more numerous on the main-
land in spring. This is thought to be an effect of

disturbance by hunting (Rasmussen 2001). The
Curlew was hunted until 1994. Since then num-
bers have increased and is now as common as in
other parts of the Wadden Sea. In winter 4-5 times
as many Curlews are now present compared to
the situation before 1994 (Rasmussen 2001).

Wadden Sea Ecosystem No. 16 - 2003
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5.2.18 Spotted Redshank

Figure 5.35:

Phenology of Spotted
Redshank at high tide
roosts in Denmark (max.
5,688), Schleswig-Holstein
(10,172), Lower Saxony
(3,087) and the
Netherlands (6,024).
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Spotted Redshank is a scarce migratory species in
the Wadden Sea and only very few are observed in
winter (Meltofte et al. 1994). Highest numbers are
observed during spring migration in May and au-
tumn migration from June onwards (starting with
moulting birds in June and July, Meltofte et al.
1994). However, timing and peak numbers slight-
ly differ. Both the Netherlands (although relative-
ly small numbers) and especially Lower Saxony
have a more pronounced peak in May, whereas
Denmark and Schleswig-Holstein support highest
numbers in July-September. Also, the Netherlands
have largest numbers in July and August. Occur-
rence during high tide is mainly confined to salt
marshes and inland sites (mainly wetlands). In
Denmark, nearly all Spotted Redshanks concen-
trate at Margrethe Kog, an inland site.

More than 97% of all observed Spotted Reds-
hanks roost in SPA designated areas. However,
most roosts hold only small numbers. Especially
brackish mudflats are favoured feeding sites. Three
sites stand out in Spotted Redshank abundance:
Dollard, NL, Meldorferkoog-Nord, SH, and Neu-
felder Koog-West, SH,. These sites support annual
means of 475-600 individuals. Much smaller num-
bers are found at several sites in Schleswig-Hol-
stein, the German part of the Dollard and along
the mainland coast in the Netherlands. In Den-
mark, the species is scarce and only occurs in high
numbers in the Margrethe Kog. Apart from the
Dutch Dollard, where human disturbance is virtu-
ally absent, all important sites have occasional rec-
reational activities. The site at Meldorferkoog-Nord
is close to the military training site in the south-
ern part of the Meldolfer Bucht.
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Figure 5.36:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Spotted Redshank in the
Wadden Sea.
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5.2.19 Redshank

Tringa totanus

DK: Ragdben D: Rotschenkel NL: Tureluur

Redshank  Tringa totanus Three different geographically distinct populations
100 of Redshank occur in the Wadden Sea (Meltofte
Figure 5.37: ?Soj DK et al. 1994). Largest numbers belong to totanus
Phenology of Redshank at &~ and robusta Redshanks, breeding on the Europe-
high tide roosts in - 3607 an continent and Iceland. In winter, also small

Denmark (max. 7,593), € L. . . .
Schleswig-Holstein = 407 numbers of British breeding brittannica are sup-
(24,198), Lower Saxony 201 posed to winter in the Wadden Sea. Phenology is
(16,360) and the H B ﬂ H H H ﬂ ﬂ ﬂ rather uniform in all countries, with high num-
Netherlands (37,395). O E M AM S JTATS 0N D bers in July-September (peak July or August). Pro-
100 nounced spring migration is not visible, except in
1 SH Denmark and Lower Saxony, where a small peak

occurs in March-April. During low tide, Redshank
are especially associated with lower parts of the
intertidal area, either sandy or muddy sediments
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(Ensetal. 1993). Besides, they feed at mussel beds.
e Typical roosts are mainly situated in salt marshes.
J S0 N D Smaller numbers also occur inland. In Schleswig-
100 Holstein and Denmark, some birds also frequent

0] LS sand flats.
& ] About 94% of all Redshanks were recorded at
607 SPA sites. The species is especially numerous in
§ 401 the Netherlands and Lower Saxony. Of the 13 sites
201 with highest numbers (holding on average >400
ﬂ ﬂ H H H H ﬂ birds/month), 10 are situated in the Dutch part of

O T E M A M 0 N D

the Wadden Sea. High numbers especially occur
100 at Oost- and West-Holwerd, Balgzand, Post-
NL huiswad (Vlieland), 2e Duintjes, Boschplaat (Ter-
schelling), De Groede, Boschplaat (Terschelling),
Noordpolder-West, Polder West at Ameland and
Dollard. Outside the Dutch part of the Wadden Sea,
sites with equal high numbers are only the salt
marsh of Neufelder Koog-West, SH, the salt marsh-
es between Dornumersiel and Neuharlingersiel, LS,
and between Norddeich and NeBmersiel, LS.
Among these are a number of sites (4 out of 13)
which have regular recreational activities. The site
in Polder West at Ameland is situated in an agri-
cultural area with improved grassland.
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Figure 5.38:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Redshank in the Wadden
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5.2.20 Greenshank

Figure 5.39:

Phenology of Greenshank
at high tide roosts in
Denmark (max. 6,023),
Schleswig-Holstein
(5,214), Lower Saxony
(4,444) and the
Netherlands (9,777).
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Greenshanks are numerous and widespread dur-
ing spring and autumn migration (Meltofte et
al.1994). Autumn migration by far involves high-
est numbers and proceeds from July to Septem-
ber, with peak numbers already in July (Schles-
wig-Holstein in August). Spring migration is less
pronounced and is observed in April and May. Only
in Lower Saxony, a distinct peak occurs in May.
Habits concerning roosting sites are quite similar
to Redshank, with largest numbers found at salt
marshes. Smaller but significant numbers (espe-
cially in Denmark) roost at sand flats and inland
sites.

Greenshank are observed in all parts of the
Wadden Sea, although this species never concen-
trates as much as Redshank. About 95% are re-
corded within boundaries of SPA sites. The most
important roosts are situated at some Dutch is-
lands, Weser and Elbe estuaries (both LS and SH),
and locally in the Danish Wadden Sea. Among the
best sites are De Groede, Boschplaat (Terschell-
ing), NL, nieuwe pier-4e slenk (two sites) at
Oosterkwelder (Schiermonnikoog), NL, De Schor-
ren (Texel), NL, salt marsh between Bremerhaven-
Cuxhaven, LS, Balgzand, NL, and Margrethe Kog,
DK,. All these sites have no significant anthropo-
genic activities and are situated (except for the
salt marsh between Bremerhaven-Cuxhaven) in
nature reserves.
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Greenshank
Tringa nebularia

Figure 5.40:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Greenshank in the Wadden
DENMARK Sea.
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5.2.21 Turnstone

Arenaria interpres
DK: Stenvender

Figure 5.41:

Phenology of Turnstone at
high tide roosts in
Denmark (max. 2,555),
Schleswig-Holstein
(2,132), Lower Saxony
(1,026) and the
Netherlands (3,378).
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Turnstone is an accidental breeding bird in the
Wadden Sea. Occasional breeding in Schleswig-
Holstein and Denmark represents the southern-
most edge of the breeding range of this mainly
arctic species (Rasmussen et al. 2000). During
migration and winter Greenlandic/Canadian as
well as Scandinavian/Russian populations visit the
Wadden Sea (Meltofte et al. 1994). In most areas,
strong passage is noted in May. However, in the
Netherlands, highest numbers are recorded in July.
Both the Netherlands and Lower Saxony have high
numbers in autumn and winter as well. In Schles-
wig-Holstein and Denmark, autumn migration is
less pronounced and wintering numbers are rela-
tively low. In Denmark, the species has become a
more numerous winter visitor in the 1990s. In
comparison to other waders, Turnstones prefer
quite different habitats for roosting. Many birds
frequent artificial “rocky” coasts as breakwaters
in harbours and dikes, others beaches and sand
flats. Salt marshes are less favoured. Small num-
bers also visit inland sites, especially in the Neth-
erlands.

Since Turnstone prefers also artificial habitats,
the proportion of birds found at SPA sites is less
(87%) compared to other waders. Small numbers
occur scattered throughout the entire Wadden Sea.
Few areas hold annual means of more than 100
individuals. These are situated at the beaches of
Skallingen and Langli (three sites) in the north-
ernmost part of the Danish Wadden Sea, at Den
Helder, NL (two sites), Trischen, SH, and Harlin-
gen, NL. Most of these sites (except Trischen and
Langli) are situated in anthropogenic environments
(i.e. harbours) with frequent human disturbance.
Among waders, Turnstone is one of the least sus-
ceptible species to disturbance and well-adapted
to stay in human environment (Spaans et al. 1996).
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Figure 5.42:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Turnstone in the Wadden
Sea.
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5.2.22 Black-headed Gull

Larus ridibundus
D: Lachmdwe NL: Kokmeeuw

Figure 5.43:

Phenology of Black-
headed Gull at high tide
roosts in Denmark (max.
70,639), Schleswig-
Holstein (86,325), Lower
Saxony (127,083) and the
Netherlands (221,364).
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Black-headed Gull is a numerous breeding bird
with largest breeding colonies west of the Elbe
estuary (Rasmussen et al. 2000). In addition, it
has an abundant occurrence outside the breed-
ing season, involving both local breeding birds
and northern breeders (Meltofte et al. 1994). Al-
though feeding extensively at the intertidal mud-
flats, not all birds gather at high tide roosts as
some also go offshore for feeding, or frequent
inland pastures and arable fields. Often these birds
roost in the Wadden Sea during night. Peak num-
bers in the Wadden Sea are usually present from
July-September. Larger numbers are also observed
during March-June, mainly consisting of local
breeding birds. During winter, only small num-
bers are observed. High tide roosts are mainly
found at salt marshes, but frequently also sand
flats, beaches and inland sites are used. The lat-
ter are probably underestimated as not all birds
at such sites are covered well in the counts.

Black-headed Gulls are widespread in all parts
of the Wadden Sea and about 92% stay within
SPA designated territory. By far the largest con-
centrations are found at Griend, NL, and Trischen,
SH (annual mean 5,400 and 4,800 respectively).
Both sites support large breeding colonies (Ras-
mussen et al. 2000). Apart from these strongholds,
largest numbers are dispersed over the Dutch and
Lower Saxony parts of the Wadden Sea. Although
the larger sites are often remote and have limit-
ed numbers of visitors, Black-headed Gull are gen-
erally far less susceptible to anthropogenic dis-
turbance compared to other species (Smit & Vis-
ser 1993, Spaans et al. 1996). Potential conflicts
mainly occur during the breeding season when
most birds attend their breeding colonies.
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Figure 5.44:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Black-headed Gull in the
Wadden Sea.
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5.2.23 Common Gull

Figure 5.45:

Phenology of Common Gull
at high tide roosts in
Denmark (max. 41,750),
Schleswig-Holstein
(32,181), Lower Saxony
(40,257) and the
Netherlands (113,833).
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Common Gull is less common as the Black-head-
ed Gull, but it breeds in all parts of the Wadden
Sea, with largest numbers concentrated at a few
sites (Rasmussen et al. 2000). During the non-
breeding season numbers increase after arrival of
northern breeders, which also use the area to win-
ter (Meltofte et al. 1994). Largest numbers are
present from July onwards and many birds desert
the Wadden Sea between September and Novem-
ber. Especially in Denmark, numbers fluctuate less
throughout the year compared to other parts of
the Wadden Sea. Like Black-headed Gull, not all
birds frequent high tide roosts and show distinct
tidal movements. Many birds stay at inland sites
to feed on improved grassland and arable fields,
and are out of reach of the counts. Many of these
birds stay in the Wadden Sea during night. Be-
sides, offshore feeding occurs, which is also not
always taken into account during high tide counts.
High tide roosts are usually situated at salt marsh-
es, with large numbers also at beaches in the Neth-
erlands and at the Margrethe Kog in Denmark.

The distribution map shows strongholds in the
Dutch and Danish sections of the Wadden Sea.
About 91% of the birds stay at SPA designated
sites. Largest numbers are found at Margrethe Kog,
DK. Elsewhere in the Danish Wadden Sea, Com-
mon Gulls are numerous around Fang. In the Dutch
section, the islands Griend, Vlieland, Terschelling
and Ameland support large roosts, as do some lo-
cal sites along the mainland coast. Like Black-
headed Gull, potential conflicts with anthropo-
genic disturbance is mainly to be expected during
the breeding season. Winkelman (1992) has re-
ported some evidence for disturbance from wind
farms, with avoidance distances up to 250-500
m.
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Figure 5.46:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Common Gull in the
Wadden Sea.
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5.2.24 Herring Gull

Larus argentatus

DK: Sglvmage D: Silberméwe  NL: Zilvermeeuw
Herring Gull  Larus argentatus Herring Gull is a numerous breeding bird, espe-
1007 DK cially at the islands in the western part of the
Figure 5.47: a4 Wadden Sea (Rasmussen et al. 2000). The species
Phenology of Herring Gull - & " is abundant in the non-breeding season as well,
at high tide roosts in & 60 . .
Denmark (max. 48,103), & | representing migrants from northern Europe and
Schleswig-Holstein = 407 local breeding populations (Meltofte et al. 1994).
(40,47?5);&\;%% Saﬁﬂy 201 H H The seasonal pattern is not as pronounced as that
, an e 1

Netherlands (143,699). ot Lo L L L of the smallt:zr gu_IIs. Largest numbers are geperal—
ly observed in winter and early spring and in the
100 post-breeding period from July to September. As
80/ S ] - for the other gulls, tidal movements do occur but
?; 60 do not involve all birds present. Many Herring Gulls
g7 also feed offshore at the North Sea and follow fish
2 407 and shrimp trawlers, others stay at harbours and
20/ at rubbish dumps. Thus, only a part of the popula-
ol tion present is covered during the waterbird
JJ)F MAMIJ J ASONTD counts. Where high tide roosts are used, these are

100 mainly found at beaches and sand flats.
1B M Herring Gulls are more or less equally distrib-

uted over the Wadden Sea, with slightly smaller
numbers in Schleswig-Holstein. About 96% occur
within SPA boundaries. The largest roost is Trischen
SH, which also supports a large breeding colony.
Elsewhere, large roosts are situated at Skallingen

Number (%)
s & 8 8
=z
>
=z
T
ol

JF J 1 A'S N D DK, the North Sea beach of Terschelling NL, De

100 Groede, Terschelling and Posthuiswad Vlieland NL.
80l NL Both Terschelling sites are close to the second larg-
g est breeding colony in the Wadden Sea (Bosch-
g 607 plaat). As Herring Gulls have adapted themselves
S 40 in many ways to human environments, disturbance
201 is_ probably only confined to breeding sites. Some
H ﬂ H H disturbance, however, has been reported around

0 I F MAMYJ J A S O0OND wind parks (Winkelman 1992), which are avoided

up to 500 m.
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Figure 5.48:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of
Herring Gull in the
Wadden Sea.
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5.2.25 Great Black-backed Gull

Larus marinus
DK: Svartbag ~ D: MantelmOwe  NL: Grote Mantelmeeuw

Great Black-backed Gull Larus marinus Great Black-backed Gull is a rare breeding bird in
1007 b the Danish and Schleswig-Holstein parts of the
Figure 5.49: o1 Wadden Sea, and accidental elsewhere (Rasmus-
Phg”°'°gy of Great Black- &~ sen et al. 2000). During winter and migration pe-
acked Gull at high tide T 60 . L.
roosts in Denmark (max. £ 1 riods it is numerous, but not as abundant as other
3,058), Schleswig-Holstein = 407 gull species (Meltofte et al. 1994). Highest num-
(2,381), Lower Saxony 201 bers are recorded in February (Denmark) and in
Netheﬁégggg&”gfgf ol | September-October. In Denmark, numbers already
' J FMAMIJ J ASOND build up in August. Great Black-backed Gulls do
100 not always attend high tide roost, but often stay
80/ SH offshore as well as in harbours where they are not
P?eo: included in the counts. When using roosts, sand
“E‘ ] flats and beaches are favoured. Fewer birds stay
=3 40 at salt marshes, and some also at inland sites.
20/ Nearly all (98%) Great Black-backed Gulls stay
ol in SPA designated parts of the Wadden Sea. Large
JJ)FMAMIJ J AS ONTD roosts are mainly distributed over the North Sea
100 sides of some islands in the westernmost (Razende
A Bol, Texel, Vlieland, Terschelling, all NL) and north-
g ernmost (Fang, DK) parts of the Wadden Sea. Best
geoi sites (annual mean >500) are Razende Bol, NL,
3 401 and Noordsvader, Terschelling, NL. Interactions
201 with human activities is probably low, i.e. the birds
] benefit from fisheries and harbour activities but
T FE M ATM ) J AS 0N D are not easily disturbed.
100
NL
- 801
g 60-
S 40
201
0,
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Figure 5.50:

Distribution of high tide
roosts (map) and habitat
distribution of the high
tide roosts (inset) of Great
Black-backed Gull in the
DENMARK Wadden Sea.
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6. Discussion and Conclusions

6.1 Numbers and distribu-
tion of waterbirds at high
tide roosts

As part of the Wadden Sea Plan Project 34, this
report presents a detailed analysis of the distribu-
tion of roosting waterbirds and the occurrence of
potential anthropogenic disturbance at high tide
roosts in the Wadden Sea. For this purpose, all im-
portant roosting sites within the Wadden Sea Co-
operation Area have been taken into consideration.
In some regions roosting sites outside the Coop-
eration Area were included as well. These mainly
represent roosting sites behind the seawall, which
belong to the network of roosting sites and are
important for certain species or during exception-
al weather conditions. Data on bird numbers and
distribution were derived from waterbird counts
which are carried out in the framework of the Joint
Monitoring Program of Migratory Birds (JMMB),
which is part of the Trilateral Monitoring and
Assessment Program (TMAP) in the Wadden Sea.
The smallest level of counting areas was assumed
to give an accurate overview of roosting sites, es-
pecially since discrete roosts are often difficult to
distinguish at a smaller level and usually show fre-
quent exchange of birds during one high tide. Data
on potential sources of anthropogenic disturbance
were lacking for most sites and therefore mainly
retrieved from experiences and expert knowledge
of national experts, added with trilateral data from
the latest Quality Status Report (de Jong et al.
1999) and national data from previous analyses
(Knoke & Stock 1994). For the purpose of this re-
port, a special inventory was set up to assess all
important sources of anthropogenic activities at
roosting sites. The results of this inventory were
discussed during two meetings to calibrate the
estimates between the countries.

The Wadden Sea attracts more than 10 million
waterbirds from 52 geographically distinct popu-
lations of 41 species (Meltofte et al. 1994). Except
for birds which mainly stay offshore, like sea-ducks

and moulting Shelducks, many of these species
depend on communal roosts during high tides,
when their feeding areas become flooded. Here,
they gather in large flocks, which allows them to
minimise risk of predation by predators like Pere-
grine Falcon. Attendance of high tide roosts of
individual species is a complex phenomenon and
a result of suitable distance and size to/of the
nearest feeding grounds in the intertidal area, lack
of disturbance, actual water tables and species-
specific behaviour like site-fidelity, habitat pref-
erences and social dominance (see review in chap-
ter 3). The species’ response to these constraints
is dynamic and often varies in time and space.
When regarding overall distribution of high tide
roosts in the Wadden Sea, highest numbers (here
expressed as annual mean number of total birds,
see chapter 2.3.3) concentrate at rather remote
sites at islands which have hardly any public ac-
cess. Examples of such sites (with annual mean in
parentheses, only sites with > 20,000 individuals
listed) are Keldsand/Fang in Denmark (23,000);
Stideroogsand (32,000) and Trischen (61,000) in
Schleswig-Holstein; Memmert (25,000), Spieker-
00g-0st (23,000), Scharhérn (30,000) in Lower
Saxony and Hamburg as well as Griend (56,000),
Richel (37,000) and Vliehors/Vlieland (two sites,
24,000 and 27,000 respectively) in the Nether-
lands. Furthermore, a number of sites along the
mainland coast support large numbers and are of
outstanding importance, e.g. Margrethe Kog in
Denmark (two sites, annual mean 45,000 and
34,000 birds respectively), the salt marshes of
Dieksanderkoog (two sites, 20,000 and 50,000 re-
spectively) in Schleswig-Holstein as well as Dol-
lard (23,000), Bildtpollen (29,000) and Balgzand
(25,000) in the Netherlands (Fig. 6.1). Note that
the figures mentioned here only refer to annual
mean numbers, maximum numbers may be con-
siderable higher and also reach high values at other
sites.

Many of the sites listed above have a central
position adjacent to a large intertidal area, and
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therefore are assumed to attract birds from large
areas. This is true, e.g., for Stideroogsand, Trischen,
Scharhérn, Memmert, Griend, Richel, Vliehors,
Dieksanderkoog and Balgzand. Moreover, as men-
tioned before, accessibility to most of these sites
is limited, so levels of anthropogenic disturbanc-
es are rather low compared to, e.g., mainland sites,
which are in general better accessible and often
impose a higher risk of disturbance. Therefore, it
can safely be assumed that the combined effects
of the absence of disturbances and large related
feeding areas allow for the particular high con-
centrations of roosting birds found at these sites.
However, some high tide roosts have remarkable
numbers despite estimated moderate or high dis-
turbance levels. The two sites at the Vliehors
(Vlieland) in the Netherlands are even positioned
in a military shooting range (see chapter 4.4). Birds
have been reported to respond to military activi-
ties here (Koolhaas et al. 1993), but during the
counts (which are carried out on weekends!) mil-
itary training activities are usually absent, thus
allowing large birds to roost in the area. Appar-

ently such a site is, despite its supposed impact
from military activities, still a favoured roosting
site, probably also because recreational activities
are generally low at the Vliehors most of the year
and a large area of mudflats is available in the
adjacent intertidal area during low tide. It would,
however, be useful to study attendance of roost-
ing sites in more detail here, in order to assess the
direct impact of military training activities more
detailed.

6.2 Protection regimes

The outstanding importance of the Wadden Sea
has been acknowledged in several international
conventions and directives, such as the Ramsar
Convention, the Bonn Convention on Migratory
Species and the EC Bird and Habitat Directives,
which have been implemented in the national leg-
islation and the respective protection regimes.
These include mainly national parks and nature
and wildlife reserves. Other designations such as
Special Protection Areas (SPAs) and Ramsar sites,

Figure 6.1:
Distribution of waterbirds .
at high tide roosts in the Nurr_'ber Of waterbirds
Wadden Sea. Shown is the at hlgh tide roosts
sum of annual means for .
all species listed in Table (annual mean of all SpCCICS)
2.2, chapter 2.3.2). 1,000 DENMARK
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according to the EC Bird Directive and Ramsar
Convention respectively, overlap largely with these
national protection regimes (see chapter 4.3 for a
review). Most bird species in the Wadden Sea oc-
cur within the boundaries of protected areas. How-
ever, some species often concentrate outside pro-
tected areas. This holds true especially for Golden
Plover (88% in protected sites), Turnstone (87%)
and Brent Goose (79%). As shown in figure 3.2
(chapter 3.3), these species often occur in anthro-
pogenic habitats like breakwaters and other rocky
habitats in, e.g., harbours and along dikes (Turn-
stone), or in improved grasslands and crops in in-
land areas (Golden Plover, Brent Goose). Such ar-
eas often are not included in any protection re-
gime since they do not refer to wetlands but main-
ly represent agricultural areas. Moreover, they are
mainly positioned outside the Wadden Sea Con-
servation area, although belonging to the network
of roosting sites.

When comparing protection regimes between
countries, Denmark and Schleswig-Holstein have
the highest proportion of high tide roosts being
protected, followed by Lower Saxony and the
Netherlands (see chapter 4.3). However, the latter
two countries have a larger proportion of (unpro-
tected) inland sites among their roosting sites,
which frustrates a direct comparison with Schles-
wig-Holstein and Denmark. In Lower Saxony, the
most important inland sites, which support not
only high tide roosts, but also large numbers of
other migratory waterbirds (see Melter & Schreiber
2000) have been designated as SPAs. In the Neth-
erlands, on the other hand, such areas have been
excluded in the latest update of SPAs in 2000 (see
van Roomen et al. 2000), although they support
important numbers as well, involving both high
tide roosts as well as several other waterbird spe-
cies like swans and geese and rare breeding birds
(Engelmoer & Altenburg 1999, van Roomen et al.
2000).

6.3 Potential sources of
anthropogenic disturbance

It is well known that the number of birds attend-
ing a high tide roost is often closely associated
with the level of human disturbances (e.g. David-
son & Rothwell 1993a, Cayford 1993, Knoke &
Stock 1994). In the Wadden Sea, this has been
confirmed by numerous case studies (see chapter
3.4.2 for a review). Recreational activities are by
far the most important source of potential distur-
bance at high tide roosts in the Wadden Sea. These
may have a pronounced impact on the distribu-

tion and numbers of roosting birds at many sites
(see chapter 3.4.2 and 4.4). At a smaller temporal
or spatial scale, hunting, military training, civil
aviation and wind farms may affect numbers at
roosting sites as well (see chapter 3.4.2 and 6.1).
Among these, hunting may have the highest im-
pact, since it causes direct mortality as well as a
higher susceptability of birds to other kinds of
human disturbance (Frikke & Laursen 1994, Mad-
sen 1995, Madsen & Fox 1995). Farming, on the
other hand, which also occurs at many sites, is
thought to have a minor impact as far as direct
disturbance to roosting birds is considered.

Many of these human activities are supposed
to be currently managed by trilaterally agreed
policies and their subsequent national implemen-
tation (Ministerial Declarations 1991, 1994, 1997,
2001, Wadden Sea Plan 1997, de Jong et al. 1999).
These include regulation of recreational develop-
ments, hunting legislation, military training ac-
tivities, gas and oil exploitation, wind farms and
civil aviation. However, hunting regulations in
many cases only involve hunting on migratory
waterbirds, which has been largely restricted or
prohibited in most countries now, though many
of these regulations came into force during the
time period where the field data for this report
were collected. Besides limited hunting on water-
birds, hunting on small mammals like Hare and
Rabbit is still common practise in many salt marsh
areas, at inland roosting sites and on the islands
in the entire Wadden Sea. Although data on the
scale and the direct impact of this kind of hunting
on bird numbers at roosting sites are not avail-
able, they may cause a considerable disturbance,
especially when carried out in close vicinity of high
tide roosts, where any shooting can easily disturb
the large roosting flocks.

Recreational activities like hiking, leisure boat-
ing, certain sports or just spending summer days
dispersed along salt marsh edges are by far the
most observed sources of disturbance for roost-
ing birds on terrestrial sites in the Wadden Sea
(see review see chapter 4.4). To some extent these
are regulated, e.g., by establishment of visitor in-
formation and guiding systems as well as by spa-
tial and temporal zoning within the protected ar-
eas (Wadden Sea Plan 1997, de Jong et al. 1999,
for national examples see also Knoke & Stock 1994
and Stock et al. 1996). When comparing the gen-
eral phenology of bird numbers in the Wadden Sea,
it becomes obvious that most potential conflicts
between roosting birds and outdoor recreation
occur in late spring (May) and late summer (espe-
cially July-October; Fig. 6.2), when both the in-
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Figure 6.2:

Comparison of phenology
of bird numbers in the
Wadden Sea (based on
data from this report) and
occurrence of recreational
activities outside beach
resorts (after Laursen et al.
1997).
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tensity of recreational activities and the numbers
of migrating and staging birds are high. For mi-
gratory birds, this part of the year is critical since,
being long-distance migrants which breed in the
Arctic and winter in Africa (e.g. Red Knot, Bar-
tailed Godwit), these species have to accumulate
body reserves for migration and breeding during
this time of the year (Meltofte et al. 1994). More-
over, many waterbirds gather to moult in the Wad-
den Sea in late summer and are highly vulnerable
during this part of their annual life-cycle.

Local observations have several times pointed
out the impact of recreational activities regard-
ing attendance of roosting sites. Kersten et al.
(1987) and Stidbeck (1999) showed distinct phe-
nology patterns for Curlew between neighbour-
ing roosting sites at Ameland and the mainland
coast of Friesland, the Netherlands, and between
Spiekeroog and Wangerooge, Lower Saxony. Here,
Curlew avoided roosting sites with high numbers
of visitors or the most visited time of the day. The
same pattern also seems to occur when compar-

ing phenology patterns in the entire Wadden Sea,
according to the different estimates for recre-
ational activities (Fig. 6.3). At roosting sites with
estimated moderate or heavy recreational pres-
sure, numbers in late summer built up especially
from August-September onwards, compared to
July-August at sites with low or no recreational
activities. This pattern suggests an avoidance of
crowded areas. A similar phenology pattern is even
shown by Oystercatcher, a species which many
consider as rather robust against human distur-
bances. These results are in line with the case stud-
ies mentioned before and confirm the findings of
Laursen et al. (1997), who used simultaneous col-
lected data on bird distribution and numbers of
visitors in the Danish Wadden Sea, and showed a
negative relationship between the numbers of
some duck, wader and gull species and the num-
ber of visitors in spring and autumn, i.e. in the
period with highest potential conflicts between
bird numbers and recreational activities.
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Figure 6.3:

Phenology of Curlew and
Oystercatcher in the
Wadden Sea according to
different levels of
estimated recreational
activities.
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Figure 6.4:

Total numbers of birds at
high tide roosts according
to different levels of
estimated recreational
activities. The difference is
significant (Kruskall-Wallis
Anova, H = 13.9, p=0.003),
note however, variation is
large.
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We have also compared the total numbers of
birds for each site in our data with the estimated
intensity of recreational activities (Fig. 6.4). Num-
bers at roosting sites with no or only low recre-
ational activities have significantly larger num-
bers compared to roosting sites with assumed
moderate to heavy recreational activities (Kruskal-
Wallis ANOVA, H = 13.9, p = 0.003). However, vari-
ation is large and several factors might operate
independently from each other. Moreover, roost-
ing sites, which support large numbers of birds,
will also have a higher chance to experience some
management measures with the aim to reduce
human disturbance. This in turn would automat-
ically lead to larger numbers at these sites. There-
fore, it will be very difficult to prove to what ex-
tent roosting sites in the Wadden Sea are affect-
ed by disturbances without carefully designed ex-
periments.
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6.4 Conclusions _and
recommendations

Waterbirds in the Wadden Sea are faced with a
large number of constraints. They depend on lim-
ited food resources, competition with other spe-
cies and narrow migration schedules and have to
cope with the risk of predation. Human activities
can easily put an extra constraint on the birds’
annual life cycle since the time they fly around
after disturbance will increase energy expenditure
which needs to be compensated for. Susceptibili-
ty to human activities is merely a result of nega-
tive experiences birds had with human activities,
especially hunting. It is well known that species
which are hunted are highly susceptible to other
sources of human disturbance and show adaptive
behaviour like larger flight distances.

As the guiding principle for the Wadden Sea
policy is to ,achieve, as far as possible, a natural
and sustainable ecosystem in which natural pro-
cesses proceed in an undisturbed way” (Ministe-
rial Declaration Esbjerg 1991), it becomes clear
that the non-natural causes for disturbance ef-
fects must be reduced as much as possible. This is
also well reflected in three of the four trilaterally
agreed targets on birds in the Wadden Sea Plan
(1997), which require “natural breeding success",
LSufficiently large undisturbed roosting and moult-
ing areas” and ,,natural flight distances" These tar-
gets very well reflect the major importance the
Wadden Sea has for the large numbers and in some
cases even entire populations of migratory water-
birds. Since most birds depend on high tide roosts
and gather in large concentrations which are high-
ly susceptible to any kind of disturbance, safe-
guarding of high tide roosts is an important tool
to achieve these goals.

With this report, a detailed overview of high
tide roosting sites has become available, along
with a review of protection regimes, potential an-

thropogenic disturbance and a detailed descrip-
tion of species. Since major parts of the Wadden
Sea have been designated as protected areas, the
formal protection for most of the high tide roosts
seems to be sufficient. However, this does not hold
true for a number of inland roosting sites, which
are important for some species (e.g. Brent Goose,
Golden Plover, Curlew) or as alternative roosting
sites during periods with high water tables. Espe-
cially in the Netherlands, such sites often lack any
protection regime, although they support roosts
as well as large numbers of other migratory bird
species (Engelmoer & Altenburg 1999, van Roomen
et al. 2000).

Recreation

Concerning potential anthropogenic disturbance,
our data show that despite their formal protec-
tion, most of the high tide roosts in the Wadden
Sea are subject to some kind of recreational pres-
sure. Although some of the important roosting
sites are well protected, our data on phenology as
well as previous case studies carried out in vari-
ous parts of the Wadden Sea point at a negative
impact of moderate to heavy recreational activi-
ties on the number of birds attending high tide
roosts, especially in spring and in late summer (see
chapter 6.3). The volume of recreational activities
is supposed to grow further in future years and
tends to expand to other parts of the year as well
(de Jong et al. 1999). Conflicts between tourism
and nature conservation will probably increase in
future, but detailed knowledge of flight distances
of waterbird species is currently insufficient, and
more information is necessary when planning pub-
lic access to areas in the vicinity of roosting sites
with high numbers of birds. Spatial and temporal
zoning of recreational activities, combined with a
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convincing visitor information, is an important tool
to manage the recreational activities as well and
must be further developed. Also, we recommend
more local studies and well-designed experiments
to assess the complex relationships between oc-
currence and behaviour of birds at high tide roosts
and recreational activities, so feedback can be giv-
en to possible management measures. With the
overall guiding principle and ecological targets for
the Wadden Sea in mind, it should be possible to
find local solutions, where it is necessary, to re-
duce recreational disturbances at high tide roosts.

Hunting

At a smaller scale, also hunting probably still af-
fects roosting numbers of waterbirds in the Wad-
den Sea. Especially hunting on mammals (Hare
and Rabbit) is carried out in many areas through-
out the Wadden Sea, both at inland roosting sites
and salt marshes, but hitherto has not been in-
cluded in trilateral policies concerning hunting
regulations. Since these hunting activities do oc-
cur in areas close to high tide roosts (mainly salt
marshes), where they might cause considerable
disturbance among roosting birds, management
of hunting activities should preferably be expand-
ed to this kind of hunting as well and aim to re-
duce impact at least during high tide.

Other Human Activities

Military training areas, civil aviation and wind
farms also influence high tide roost, but atasmall-
er scale than recreational activities. However, the
latter two could gain importance in the future.
The most pronounced conflict between military
training and bird numbers occur at the Dutch is-
land of Vlieland, where large numbers roost at the
Vliehors shooting range. Roosting numbers here
belong to the largest in the entire Wadden Sea,
but higher numbers may well use the site when
military activities would be absent, and it is rec-
ommended to study the relation of military activ-
ities and attendance of the roosts in more detail.
Standards for civil aviation have been set by tri-
lateral policies and their national implementation
(de Jong et al. 1999). However, severe disturbanc-
es are reported for some areas and it is recom-
mended to assess the impact of civil air traffic
there (the same applies to ultra-light aircraft and
flight routes of military aircraft). The impact of
wind farms should be studied in more detail, es-
pecially for other species than geese. Though al-
ready forbidden in the Wadden Sea Conservation
Area, the set up of wind farms in the immediate
surroundings should be more carefully selected in
future, by avoiding inland concentrations of roost-
ing birds and keeping an appropriate distance to
any salt marsh and high tide roost.



Belanger L. & Bedard J. 1990. Energetic cost of
man-induced disturbance to staging Snow Geese.
J. Wild. Management 54: 36-41.

Bijlsma R.G., Hustings F. & Camphuysen C.J. 2001.
Algemene en schaarse vogels van Nederland (Avi-
fauna van Nederland deel 2). GMB Uitgeverij/
KNNV Uitgeverij, Haarlem/Utrecht.

Birlenbach K. 2000. Untersuchungen zur Rast-
und Nahrungsokologie des Regenbrachvogels
Numenius phaeopus auf der Insel Sylt im Schles-
wig-Holsteinischen Wattenmeer. MsC Thesis,
Universitat Bonn.

Blew J. & Stdbeck P. 1996. Wassersport kontra
Vogelschutz? Uber die Auswirkungen winterlichen
Surfens auf Wasservigel am Dummer und Stein-
huder Meer in Niedersachsen. Ber. Vogelschutz
34: 81-105.

de Boer P., Koks B.J., van Roomen M.W.J. & van
Winden E.A.J. 2001. Watervogels in de Nederland-
se Waddenzee in 1997/98 en 1998/99. Sovon-
monitoringrapport 2001/04. Sovon Vogelonder-
zoek Nederland, Beek-Ubbergen.

Borbach-Jaene J. 2001. Génseparadies aus Men-
schenhand? - Einfluss der Salzwiesenbeweidung
auf die Raumnutzung von Nonnengénsen. Vogel-
kundl. Ber. Niedersachs. 33: 155-162.

Bos D., Drenth R.H., Ebbinge B.S., Frikke J., de Jong
D., Koffijberg K., Madsen J., Potel P., Glinther K.,
Stock M. & Stidbeck P. 2002. Capacity of Wadden
Sea coastal grasslands for Brent Geese. In: Bos D.,
Grazing in coastal grasslands. PhD Thesis, Uni-
versity of Groningen, Groningen.

Cayford J. 1993. Wader disturbance: a theoreti-
cal overview. Wader Study Group Bull. 68 (Sup-
plement): 3-5.

Clausen P., Madsen J., Percival S.M., Anderson
G.Q.A, Koffijberg K., Mehlum F. & Vangeluwe D.
1999. Light-bellied Brent Goose Branta bernicla
hrota: Svalbard. In: Madsen J., Cracknell G. & Fox

A.D., Goose populations of the western Palearctic.
A review of status and distribution. Wetlands In-
ternational/National Environmental Research In-
stitute, Wageningen/Rgnde.

Clemens T. & Lammen C. 1995. Windkraftanlagen
und Rastplétze von Kiistenvdgeln - ein Nutzungs-
konflikt. Seevogel 16: 34-38.

Cottaar F, Koffijberg K., Berrevoets C. & Clausen
P. 1999. Witbuikrotganzen Branta bernicla hrota
in Nederland in de winters van 1995/96 en 1996/
97. Limosa 72: 89-98.

Cresswell W. 1994. Flocking is an effective anti-
predator strategy in Redshank, Tringa totanus.
Animal Behaviour 47: 433-442.

CWSS 1991. The Wadden Sea: status and devel-
opments in an international perspective. National
Forest and Nature Agency/Common Wadden Sea
Secretariat, Wilhelmshaven.

Davidson N.V. & Rothwell P. 1993a. Introduction.
Wader Study Group Bull. 68 (Supplement): 1-2.

Davidson N.V. & Rothwell P. 1993b. Human dis-
turbance to waterfowl on estuaries: conservation
and coastal management implications of current
knowlegde. Wader Study Group Bull. 68 (Supple-
ment): 97-105.

Dietrich S. & Hotker H. 1991. Wo mausern nord-
friesische Sabelschnabler? Vogelwelt 112: 140-
147.

Ebbinge B.S. 1991. The impact of hunting on mor-
tality rates and spatial distribution of geese, win-
tering in the western Palearctic. Ardea 79: 197-
209.

Ebbinge B.S. & Spaans B. 1995. The importance of
body reserves accumulated in spring staging ar-
eas in the temperate zone for breeding in Dark-
bellied Brent Geese B.h. bernicla in the high Arc-
tic. Journal of Avian Biology 26: 105-113.

115

Wadden Sea Ecosystem No. 16 - 2003



116

7. References

Wadden Sea Ecosystem No. 16 - 2003

Ebbinge B.S., Berrevoets C., Clausen P., Ganter B.,
Gunther K., Koffijberg K., Mahéo R., Rowcliffe M.,
St. Joseph AK.M., Stidbeck P. & Syroechkovsky Jr.
E.E. 1999. Dark-bellied Brent Goose Branta berni-
clabernicla. In: Madsen J., Cracknell G. & Fox A.D.
(eds), Goose populations of the western Palearc-
tic. A review of status and distribution. Wetlands
International/National Environmental Research
Institute, Wageningen/Rgnde.

Ens B.J., Wintermans G.J.M. & Smit C.J. 1993. Ver-
spreiding van overwinterende wadvogels in de
Nederlandse Waddenzee. Limosa 66: 137-144.

Ens B.J., Merck T, Smit C.J. & Bunskoeke E.J. 1996.
Functional and numerical response of Oystercatch-
er Haemantopus ostralegus on shellfish popula-
tions. Ardea 84A: 441-452,

Engelmoer M. & Altenburg W. 1999. Vogels bin-
nendijks. De waarden van de cultuurgronden in
het Nederlandse Waddengebied voor vogels. A&W-
rapport 211. Altenburg & Wymenga, Veenwouden.

Esselink P. 2000. Nature management of coastal
salt marshes. PhD Thesis, University of Groningen,
Groningen.

Exo K.-M., Ketzenberg C. & Bradter U. 1999.
Raum-Zeit-Muster von Gastvogeln. In: National-
parkverwaltung Niedersachsisches Wattenmeer &
Umweltbundesamt, Umweltatlas Wattenmeer, Bd.
2 Wattenmeer zwischen Elb- und Emsmuindung.
Ulmer, Stuttgart.

Frank D. 1992. Einwirkung touristischer Aktivita-
ten in der Nachsaison auf die Rastvogel im Deich-
vorland eines Fremdenverkehrsortes. Gutachten,
Nationalparkverwaltung Niedersachsisches Wat-
tenmeer, Wilhelmshaven.

Frikke J. & Laursen K. 1984. Forlandsjagd i Vade-
havet. Med en analyse af betydningen for ande-
fugle. Faglig rapport fra DMU nr. 102. Dansk Mil-
joundersggelser, Kalg.

Ganter B. 1994. Site tenacity and mobility of stag-
ing Barnacle Geese. Ardea 82: 231-240.

Gerdes K. 2000. Die Vogelwelt im Landkreis Leer.
Schuster, Leer.

Gerdes K. & Reepmeyer H. 1983. Zur rdumlichen
Verteilung Uberwinternder Saat- und Blassganse
(Anser fabalis und A. albifrons) in Abhangigkeit
von naturschutzschédlichen und - férdernden Ein-
flissen. Vogelwelt 104: 54-67.

van Gils J. & Piersma T. 1999. Day- and night-
time movements of radio-tagged Red Knots stag-
ing in the western Wadden Sea in July-August
1995.Wader Study Bull. 89: 36-44.

Gloe P. 1998. Zum Schlafplatzflug des GrofRen
Brachvogels (Numenius arquata) in Dithmarschen
(Schleswig-Holstein). Corax 17: 105-121.

Glnther K. & Résner H-U. 2000. Bestandsentwick-
lung der im Schleswig-Holsteinischen Wattenmeer
rastenden Wat- und Wasservogel von 1988 bis
1999. Vogelwelt 121: 293-299.

Halterlein B. 2001. Brutvogel 2000. In: Landes-
amt flr den Nationalpark Schleswig-Holsteini-
sches Wattenmeer (eds), Wattenmeermonitoring
2000. Schriftenreihe des Nationalparks Schleswig-
Holsteinisches Wattenmeer, Sonderheft.

Holm C. 1997. Disturbance of Dark-bellied Brent
Geese by helicopters in a spring staging area. Dansk
Orn. Foren. Tidsskr. 91: 69-73.

Hulscher J.B. 1989. Sterfte en overleving van
Scholeksters Haematopus ostralegus bij strenge
vorst. Limosa 62: 177-181.

de Jong F., Bakker J., van Berkel C., Dahl K., Dank-
ers N., Gétje C., Marencic H. & Potel P. 1999. Wad-
den Sea Quality Status Report. Wadden Sea Eco-
system 9. Common Wadden Sea Secretariat, Wil-
helmshaven.

van de Kam J.,, Ens B,, Piersma T. & Zwarts L. 1999.
Ecologische atlas van de Nederlandse wadvogels.
Schuyt & Co, Haarlem.

Kempf N. 2001. Eiderenten und mausernde Brand-
enten. In: Landesamt furr den Nationalpark Schles-
wig-Holsteinisches Wattenmeer (eds), Watten-
meermonitoring 2000. Schriftenreihe des Natio-
nalpark Schleswig-Holsteinisches Wattenmeer.
Sonderheft: 68-69.

Kersten, M., Rappoldt C. & van Scharenburg K.
1997. Wadvogels op Ameland, pp. 55-87. In: Ver-
sluys M., Blok D. & van der Wal R. (eds), Vogels
van Ameland. Friese Pers Boekerij, Leeuwarden.

Ketzenberg C. & Exo K.-M. 1996. Habitat choice
of migrating Golden Plover (Pluvialis apricaria).
Verh. Dtsch. Zool. Ges. 89: 309.

Kleefstra R., Koks B., van Roomen M. & van Win-
den E. 2002. Watervogels in de Nederlandse Wad-
denzee in 1999/2000. Sovon-monitoringrapport
2002/01. Sovon Vogelonderzoek Nederland, Beek-
Ubbergen.

Knoke V. & Stock M. 1998. Menschliche Aktivita-
ten im Schleswig-Holsteinischen Wattenmeer und
deren Auswirkungen auf Vogel. Band 1 & 2. UBA
Forschungshericht 108 02 085/21. Umweltbun-
desamt, Berlin.



7. References

117

Koepff C. & Dietrich K. 1986. Stérungen von Kis-
tenvogeln durch Wasserfahrzeuge. Vogelwarte 33:
232-248.

Koffijberg K., Voslamber B. & van Winden E. 1997.
Ganzen en zwanen in Nederland: overzicht van
pleisterplaatsen in de periode 1985-94. Sovon
Vogelonderzoek Nederland, Beek-Ubbergen.

Koffijberg K., Koks B., van Roomen M. & van Win-
den E. 1999. Watervogels in de Nederlandse Wad-
denzee in 1996/97 met een samenvattend over-
zicht van integrale tellingen in 1990/91-1995-96.
Sovon-monitoringrapport 1999/04, IKC-coproduc-
tie 23. Sovon Vogelonderzoek Nederland, Beek-
Ubbergen.

Koolhaas A., Dekinga A. & Piersma T. 1993. Dis-
turbance of foraging Knots by aircraft in the Dutch
Wadden Sea in August-October 1992. Wader
Study Group Bull. 68: 20-22.

Kowallik C. & Borbach-Jaene J. 2001. Windrader
als Vogelscheuchen? -Uber den Einfluss der Wind-
kraftnutzung in Ganserastgebieten an der nord-
westdeutschen Kiiste. Vogelkundl. Ber. Nieder-
sachs. 33: 97-102.

Kruckenberg H. & Jaene J. 1999. Zum Einfluss ei-
nes Windparks auf die Verteilung weidender BI&R-
génse im Rheiderland (Landkreis Leer, Niedersach-
sen). Natur und Landschaft 74: 420-427.

Laursen K. 1985. Jagt pa vandfugle i Vadehavet
samt der gvrige Sydjylland. Danske Vildtundersg-
gelser Haefte 39. Vildbiologisk Station, Kalg.

Laursen K. 2002. Status of the management of
geese in the Wadden Sea region in 2001. Wadden
Sea Newsletter 2002-2: 14-19.

Laursen K. & Rasmussen L.-M. 2002. Mennesklig
faerdsels effekt pa rastende vandfugle i Saltvands-
sgen. DMU-rapport 395. Dansk Miljgundersggel-
ser, Kalg.

Laursen K., Salvig J. & Frikke J. 1997. Vandfugle i
relation til menneskelig aktivitet i Vadehavet
1980-1995. DMU-rapport 187. Dansk Miljgunder-
sggelser, Kalg.

Madsen J. 1995. Impacts of disturbance on mi-
gratory waterfowl. Ibis 137: s67-s74.

Madsen J. & Fox A.D. 1995. Impacts of hunting
disturbance on waterbirds -a review. Wildl. Biol.
1: 193-207.

Meeuwsen H. & van Scharenburg K. 1988. Vogel-
concentraties in Groningen. Provinciaal Planolo-
gische Dienst, Groningen.

Melter J. & Schreiber M. 2000. Wichtige Brut- und
Rastvogelgebiete in Niedersachsen. Vogelkdl. Ber.
Nieders. 32: 3- 320.

Meltofte M. 1986. Hunting as a possible factor in
the decline of Fenno-Scandinavian populations of
Curlews Numenius arquata. Var Fagelv. Suppl. 11:
135-140.

Meltofte H., Blew J., Frikke J., Rosner H-U. & Smit
C.J. 1994. Numbers and distribution of waterbirds
in the Wadden Sea. Results and evaluation of 36
simultaneous counts in the Dutch-German-Dan-
ish Wadden Sea 1980-91. IWRB Publication 34/
Wader Study Group Bull. 74, special issue.

Mitchell J.R., Moser M.E. & Kirby J.S. 1988. De-
clines in midwinter counts of waders roosting on
the Dee estuary. Bird Study 35: 191-198.

Mock K. & Rosner H.-U. 1994. Der Einfluf3 anthro-
pogener Aktivitaten auf die rdumliche Verteilung
von Nonnengénsen (Branta leucopsis). In: Knoke
V. & Stock M. (eds.), Menschliche Aktivitaten im
Schleswig-Holsteinischen Wattenmeer und deren
Auswirkungen auf Vogel. Forschungsbericht Um-
weltbundesamt pp. 466-492.

MUNF 2002. Landesverordnung Uber die Jagdba-
re Tierarten und Uber die Jagdzeiten. Report, Kiel.

Myers J.P. 1984. Spacing behaviour of nonbreed-
ing shorebirds. Behavior Marine Animals 6: 271-
321

Nehls G. & Gienapp P. 1997. Nahrungswahl und
Jagdverhalten des Kormorans Phalacrocorax car-
bo im Wattenmeer. Vogelwelt 118: 33-40.

van Nugteren J. 1997. Dark-bellied Brent Goose
Branta bernicla bernicla Flyway Management Plan.
Ministry of Agriculture, Nature Management &
Fisheries/Dutch Society for the Preservation of the
Wadden Sea, Wageningen.

Oberbrodhage F. & Stock M. 1996. Raumnutzung
und Rastplatzverhalten von GroBbrachvégeln (Nu-
menius arquata Linné 1758) in der Husumerbucht
unter Beriicksichtigung anthropogener Beeinflus-
sung. Seevogel 17: 57-66.

Pedersen M.B. & Poulsen E. 1991. En 90 m/2 MW
vindmallens indvirkning pa fuglelivet. Dansk Vildt-
undersggelser 47. Danmarks Miljgundersggelser,
Kalg.

Piersma T. 1994. Close to the edge: energetic bot-
tlenecks and the evolution of migratory pathways
in Knots. PhD Thesis, University of Groningen,
Groningen.

Wadden Sea Ecosystem No. 16 - 2003



118

7. References

Wadden Sea Ecosystem No. 16 - 2003

Piersma, T. & Koolhaas A. 1997. Shorebirds,
shellfish(eries) and Sediments around Griend,
Western Wadden Sea, 1988-1996, Nioz Rapport
1997-7.

Piersma T., Hoekstra R., Dekinga A., Koolhaas A.,
Wolf P., Battley P. & Wiersma P. 1993. Scale and
intensity of intertidal habitat use by Knots Calid-
ris canutus in the western Wadden Sea in relation
to food, friends and foos. Neth. J. Sea res. 31: 331-
357.

Poot M., Rasmussen L.M., van Roomen M., Résner
H-U. & Siuidbeck P. 1996. Migratory birds in the
Wadden Sea 1993/94. Wadden Sea Ecosystem 5.
Common Wadden Sea Secretariat, Wilhelmshav-
en.

Ramsar Convention Bureau 1984. Convention on
wetlands of international importance especially
as waterfowl habitat. Proceedings of the 2" con-
ference of the parties, Groningen, The Netherlands,
7-12 May 1984. Ramsar Convention Bureau,
Gland.

Rappoldt C., Kersten M. & Smit C.J. 1985. Errors in
large-scale shorebird counts. Ardea 79: 13-24.

Rasmussen L.M. 1984. Landsdaekkende opteelling
af hjeljer Pluvialis apricaria i Danmark, oktober
1993. Dansk. Orn. Foren. Tidsskr. 88: 161-169.

Rasmussen L.M. 2001. Springflodstaellinger af
fugle i Vadehavet 1995-1999 - rastende stor regn-
spove . In: Laursen K. (ed.), Overagning af sacher
og planten 1999-2000, med resultater fra feld-
stationerne. Faglig rapport fra DMU nr. 350. Dansk
Miljgundersggelser, Kalg.

Rasmussen L.M., Fleet D.M., Halterlein B., Koks B.J.,
Potel P. & Sudbeck P. 2000. Breeding birds in the
Wadden Sea in 1996. Results of a total survey in
1996 and of the numbers of colony breeding spe-
cies between 1991-96. Wadden Sea Ecosystem 10.
Common Wadden Sea Secretariat, Wilhelmshaven.

Rehfish M., M., Clark N.A., Langston RHW. &
Greenwood J.D.D. 1996. A guide to the provision
of refuges for waders: an analysis of 30 years of
ringing data from the Wash, England. J. Appl. Ecol.
33: 673-687.

Rose P.M. & Scott D. 1997. Waterfow! Population
Estimates, 2nd edition. Wetlands International
Publication 44. Wetlands International, Wagenin-
gen.

Rosner H-U. 1990. Sind Zugmuster und Rastplatz-
ansiedlung des Alpenstrandldufers (Calidris alpi-
na alpina) abhéngig vom Alter? J. Orn. 131: 121-
139.

Rosner H-U. 1993. The joint monitoring project
for migratory birds in the Wadden Sea. Common
Wadden Sea Secretariat, Wilhelmshaven.

Rosner H-U., van Roomen M., Stidbeck P. & Ras-
mussen L.M. 1994. Migratory birds in the Wadden
Sea in 1992/93. Wadden Sea Ecosystem 2. Com-
mon Wadden Sea Secreatriat, Wilhelmshaven.

van Roomen M.W.J,, Boele A., van der Weide M.J.T,,
van Winden E.A.J. & Zoetebier D. 2000. Belangrij-
ke vogelgebieden in Nederland, 1993-97. Sovon-
informatierapport 2000/01. Sovon Vogelonderzoek
Nederland, Beek-Ubbergen.

van Roomen M., van Turnhout C., Nienhuis J., Wil-
lems F. & van Winden E. 2002. Monitoring van
watervogels als niet-broedvogel in de Nederland-
se Waddenzee: evaluatie huidige opzet en voor-
stellen voor de toekomst. Sovon-onderzoeksrap-
port 2002/01. Sovon Vogelonderzoek Nederland,
Beek-Ubbergen.

Schothorst E. & Veenendaal D. 1999. Verstoring
van vogels langs de Groninger Noordkust. De Grau-
we Gors 27 (1): 7-13.

Schreiber M. 2000. Windkraftanlagen als Storquel-
len fur Gastvogel. In: Bundesamt flir Naturschutz
- Projektgruppe Windenergienutzung (eds), Emp-
fehlungen des Bundesamtes flr Naturschutz zu
naturschutzvertréglichen Windkraftanlagen. Bun-
desamt fur Naturschutz, Bonn.

Smit C.J. 2000. Bouwstenen voor een beheersvi-
sie van de Texelse Mokbaai. Alterra-rapport 146.
Alterra, Texel.

Smit C.J. & Wolff W.J. 1981. Birds of the Wadden
Sea. Balkema, Rotterdam.

Smit CJ. & Visser G.J.M. 1993. Effects of distur-
bance on shorebirds: a summary of existing knowl-
edge from the Dutch Wadden Sea and Delta area.
Wader Study Group Bull. 68: 6-19.

Smit C., Ens B. & Koks B. 2000. Afnemende aan-
tallen Scholeksters in de Waddenzee. Sovon-
Nieuws 13 (4): 16-17.

Spaans B. & Postma P. 2001. Inland pastures are
an appropriate alternative for salt-marshes as a
feeding area for spring-fattening Dark-bellied
Brent Geese Branta bernicla. Ardea 89: 427-440.

Spaans B., Bruinzeel L. & Smit C.J. 1996. Effecten
van verstoring door mensen op wadvogels in de
Waddenzee en de Oosterschelde. IBN-rapport 202.
Instituut voor Bos- en Natuuronderzoek, Wage-
ningen.



7. References

119

Stock M. 1993. Studies on the effects of distur-
bances on staging Brent Geese: a progress report.
Wader Study Group Bull. 68:; 29-34.

Stock M. 1994. Auswirkung von Storreizen auf
Ethologie und Okologie von Végeln im Watten-
meer. Diss. Univ. Osnabruick. Verlag Shaker, Aachen.

Stock M. & Hofeditz F. 2000. Der Einfluss des Salz-
wiesen-Managements auf die Nutzung des Habi-
tats durch Nonnen- und Ringelgénse. In: Stock M.
& Kiehl K. (ed.), Salzwiesen der Hamburger Hallig.
Schriftenreihe Nationalpark Schleswig-Holsteini-
sches Wattenmeer, Heft 11: 43-55.

Stock M., Bergmann H-H., Helb H.-W., Keller V.,
Schnidrig-Petrig R. & Zehnter H.-C. 1994. Der
Begriff Storung in naturschutzorientierter For-
schung: ein Diskussionsheitrag aus ornithologi-
scher Sicht. Z. Okologie u. Naturschutz 3: 49-57.

Stock M., Hofeditz F., Mock K. & Pohl B. 1995. Ein-
fllisse von Flugbetrieb und Freizeitaktivitaten auf
Verhalten und Raumnutzung von Ringelgansen
(Branta bernicla bernicla) im Wattenmeer. Corax
16: 63-83.

Stock M., Schrey E., Kellermann A, Gatje C., Es-
kildsen K., Feige M., Fischer G., Hartmann F., Kno-
ke V., Mdller A, Ruth M., Thiessen A. & Vorberg R.
1996. Okosystemforschung Wattenmeer - Synthe-
sebericht: Grundlagen fiir einen Nationalparkplan.
Schriftenreihe des Nationalparks Schleswig-Hol-
steinisches Wattenmeer 8.

Stidbeck P. 1999. Gastvogel im Wattenmeer: raum-
liche Verteilung und zeiliches Auftreten. In: Nati-
onalparkverwaltung Niedersachsisches Watten-
meer und Umweltbundesamt, Umweltatlas Wat-
tenmeer, Bd. 2 Wattenmeer zwischen Elb- und
Emsmiindung. Ulmer, Stuttgart.

Swennen C. 1984. Differences in quality of roost-
ing flocks of Oystercatchers. In: Evans P.R., Goss-
Custard J.D. & Hale W.G., Coastal waders and wild-
fowl in winter, pp. 177-189. Cambridge Universi-
ty Press, Cambridge.

Tulp 1. 1998. Reproductie van Strandplevieren
Charadrius alexandrinus en Bontbekplevieren
Charadrius hiaticula op Terschelling, Griend en
Vlieland in 1997. Limosa 71: 109-120.

Underhill L.G. & Prys-Jones R.P. 1994. Index num-
bers for waterbird populations. I. Review and
methodology. J. Appl. Ecol. 31: 463-480.

Visser G.J.M. 1986. Verstoring en reacties van over-
tijende vogels op de Noordvader (Terschelling) in
samenhang met de omgeving. RIN-rapport 86/17.
Rijksinstituut voor Natuurbeheer, Texel.

de Vlas J. 1986. Verstoring van vogels door vlieg-
tuigen in het Waddengebied. Staatshosheheer,
Leeuwarden.

Ward P. & Zahavi A. 1973. The importance of cer-
tain assemblages of birds as ‘information-centres’
for food finding. Ibis 115: 517-534.

Wiersma P., Bruinzeel L. & Piersma T. 1993. Ener-
giebesparing bij wadvogels: over de kieren van de
Kanoet. Limosa 66: 41-52.

Wiersma P. & Piersma T. 1994. Effects of micro-
habitat flocking climate and migratory goal on
energy expenditure in the annual cycle of Red
Knots. Condor 96: 257-279.

Wille V. 2000. Grenzen der Anpassungsfahigkeit
uberwinternder Wildgénse an anthropogene Nut-
zungen. PhD Thesis, Univ. Osnabriick. Cuvillier,
Gottingen.

Winkelman J. 1992. De invloed van de Sep-proef-
windcentrale te Oosterbierum (Fr.) op vogels, deel
4 verstoring. RIN-rapport 92/5. DLO-instituut voor
Bos en Natuuronderzoek, Arnhem.

Ydenberg R.C. & Prins H.H.T. 1984. Why do birds
roost communally. In: Evans P.R., Goss-Custard J.D.
& Hale W.G. (eds), Coastal waders and wildfowl in
winter. Cambridge University Press, pp. 123-139.

Zwarts L. 1996. Met hoogwatertellingen alleen
kom je er niet. Limosa 69: 142-145.

Zwarts L., Hulscher J.B., Koopman K. & Zegers P.M.
1996. Short-term variation in the body weight of
Oystercatchers Haematopus ostralegus: effect of
temperature, wind force and exposure time by day
and night. Ardea 84A: 357-372.

Wadden Sea Ecosystem No. 16 - 2003



120

Wadden Sea Ecosystem No. 16 - 2003

No.
No.
No.

No.

No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.

No.

N

2

10:

12:
13:
14:
15:
16:

17:

Issues of the Publication Series
~Wadden Sea Ecosystem*

Breeding Birds in the Wadden Sea 1991. 1994,

Migratory Waterbirds in the Wadden Seal1992/93. 1994,

Guidelines for Monitoring of Breeding Birds in the Wadden Sea

(in Dutch, German, Danish). 1995.

Breeding Birds on Census Arteas 1990 until 1994. Status of Shorelark, Twite and Snow Bunting
in the Wadden Sea. 1997.

Migratory Waterbirds in the Wadden Sea 1993/94. 1996.

Trilateral Monitoring and Assessment Program. TMAP Expert Workshops 1995/96. 1996.
Assessment of the Wadden Sea Ecosystem. 1997.

Monitoring Breeding Success of Coastal Birds. Monitoring Pollutants in Coastal Bird Eggs in the
Wadden Sea. 1998.

Wadden Sea Quality Status Report 1999. 1999.

Breeding Birds in the Wadden Sea in 1996. 2000.

Contaminants in Bird Eggs in the Wadden Sea. Spatial and Temporal Trends 1999 - 2000. 2001.
Lancewad. Landscape and Cultural Heritage in the Wadden Sea Region. 2001.

Final Report of the Trilateral Working Group on Coastal Protection and Sea Level Rise. 2001.
Wadden Sea Specific Eutrophication Criteria. 2001.

Common and Grey Seals in the Wadden Sea. TSEG-plus Report March/June 2001.2002.

High Tide Roosts in the Wadden Sea. A Review of Bird Distribution, Protection Regimes and
Potential Sources of Anthropogenic Discturbance. 2003.

Management of North Sea Harbour and Grey Seal Populations. Proceedings of the International
Symposium at EcoMare, Texel, The Netherlands November 29 - 30, 2002. 2003.



