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Abstract. This paper concludes the publication of the Journal
of Coastal Conservation from 1995-2004 after the European
Coastal Union and the Publishers decided to terminate the
production of the journal. We look back at the 206 research
papers published in this period while concentrating on Geo-
graphical and ecological variation, Focuses and trends, and
Progress in European coastal conservation and management.

Three indices are added: (1) a list of the 206 papers; (2) an
Author Index; and (3) a Subject Index based on the titles,
keywords and some additional important subjects found in the
tables and figures.
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Introduction

Ten years ago the Journal of Coastal Conservation
was launched by coastal scientists and practitioners, in
the strong belief that EUCC, then called European
Union for Coastal Conservation, would need, and profit
from, a journal on coastal conservation research and
practice for its own members. We have been involved in
the journal from the very beginning, as Consulting
Editor and one of the Chief Editors, respectively, and we
have been in close touch ever since. Although the name
of the journal pointed to conservation as a main interest,
JCC has focused rather on ‘integrated research and
management of the coastal zone’, as the opening Edito-
rial makes clear. The name ‘coastal conservation’ was
chosen in order to emphasize its status as official organ
of EUCC, but ‘Integrated Coastal Zone Management’,
then a relatively new approach, and ‘sustainable use of
the coastal zone’, a new concept as well, were explicitly
mentioned as foci of the journal.

It has been difficult to encourage coastal experts to
submit manuscripts to JCC. Only for colleagues from
the United Kingdom and The Netherlands JCC has been
a popular journal, not only for submitting papers but
also to subscribe to. For Europe as a whole the interest in

submitting and subscribing has remained below the
level of our original expectation and in the end these
were the decisive reasons for both editors and publishers
to terminate the journal. We feel very sorry about this
development.

Now JCC will come to an end we would like to try
and summarize what the main trends in coastal research
and management have been and what the journal has
achieved in contributing to these trends.

In this survey we have looked at in total 206 papers
published in the ten volumes of JCC. These are contri-
butions where new research results or/and opinions
were expressed; so we have disregarded a few reports
and announcements. App. 1 lists these papers in the
sequence they have been published. Ideas on trends and
major results have been partly based on statistics derived
from the Author Index listing all first- and co-authors
involved (App. 2) and particularly the Subject Index
(App. 3) which consists mainly of the important words in
the titles and the keywords added to the articles.

Geographical and ecological variation

According to the scope ‘the journal focuses on the
European situation, but authors from outside Europe
also are invited to contribute’. This focus has indeed
been established and maintained, with a majority of
papers devoted to European coasts and occasional pa-
pers from elsewhere, mostly North America and South
Africa. Indeed, The Netherlands with 19% and the United
Kingdom with 15% are the countries which received by
far the most attention. Thanks to a series of Special
Features on Mediterranean coastal management – which
will be discussed below – the western and central Medi-
terranean countries involved in these Features, particu-
larly Spain (8%), Italy (4%), Mediterranean France
(3%) and Portugal (2%) as well as the Mediterranean
Sea at large (10%) are also reasonably well represented.
On the other hand, the North Atlantic, Baltic, Black Sea
and eastern Mediterranean regions are underrepresented.

Regarding the ecological variation, the four major
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ecosystems expected to be covered by JCC, as indicated
by the titles of the respective volumes in the series
Ecosystems of the World (edited by David W. Goodall),
are Wet coastal ecosystems (Vol. 1; Chapman 1977),
Dry coastal ecosystems (Vol. 2 A-C; van der Maarel
1993a, b , 1997), Intertidal and littoral ecosystems (Vol.
24; Mathieson & Nienhuis 1991) and Estuaries and
enclosed seas (Vol. 26; Ketchum 1983). These vol-
umes, landmarks in coastal ecology, had been published
before or (Vol. 2C) shortly after the start of JCC in 1995
and they can serve as a touchstone for an evaluation of
the progress made since then.

Amongst the wet ecosystems, temperate NW Euro-
pean and Mediterranean salt marshes are the major
systems treated in JCC; about 10% of all papers deal
entirely or mostly with salt marshes. Mangrove systems
are marginal to the journal, which is related to the
journal’s focus on Europe.

Intertidal and littoral ecosystems are treated in ca.
20% of the papers, and estuaries in a little over 10%,
while 5% are dealing with deltas (note that the Dutch
Delta region in the southwestern Netherlands is no delta
at all but a complex system of estuaries).

Of the five dry coastal ecosystem types distinguished
by van der Maarel (in van der Maarel 1993): coastal
dunes, sea cliffs, beaches, raised reefs and skerries,
dunes with 20% and beaches with ca. 18% (including
3% shingle beaches), are the most frequently appearing
ecosystems, with the other systems hardly appearing at
all, even though cliffs and skerries are important Euro-
pean systems. Most cliffs are relatively free from direct
threats because they are generally inaccessible, which
may explain that they are not often treated in a conserva-
tion or management context. Nevertheless, several Eu-
ropean regions with maritime rocks and cliffs suffer
from human impact, particularly recreation – including
hunting – and this seems to be particularly the case for
the probably most important region of all, the northern
Adriatic coast of Croatia, with giant cliffs, gorges and
caves (Lovriç in van der Maarel 1993).

Focuses and trends

Research, conservation and management issues

Papers published in JCC have varied much regard-
ing their focus. At one side we have reports from natural
scientists, particularly ecologists and geomorphologists,
on fundamental research with an applied character. This
sort of paper matches articles in journals such as the
Journal of Applied Ecology and Applied Vegetation
Science. Throughout the journal’s existence manuscripts
of a more purely ecological (or more seldom geomorpho-

logical) character have been submitted. Although most
of these papers have been rejected or became thor-
oughly revised in a more applied direction, a few pub-
lished papers remained rather little concerned with con-
servation and management. However, the vast majority
of natural science papers have a clear applied character.
Examples here are studies of vegetation and soil in
permanent plots in dunes (e.g. Vestergaard & Alstrup
2001, paper 136) or salt marshes (e.g. van Wijnen et al.
1997, paper 35) in order to understand the natural or
human-induced causes of long-term changes observed).
Geomorphological examples are studies of the sediment
accretion rates in the Ebre Delta (Ibáñez et al. 1997,
paper 55) and the hydrogeology of a Scottish dune
system (Soulsby et al. 1997, paper 51).

A small group of papers deals with the protection of
the coast. Here beach nourishment is an important man-
agement tool, e.g. Hillen & Roelse (1995, paper 2).
Typically environmental issues – which were not spe-
cifically included in the scope of the journal – are treated
as well, for instance the study on plastic degradation by
Williams & Simmons (1996, paper 22), and the study of
the self-purification of Baltic coastal waters (Schiewer
& Schernewski 2004, paper 192).

At the other end of the spectrum we find sociological
studies, for instance on visitor counting (Beunen et al.
2004, paper 201), and contributions on planning, for
instance of the coastal region of Zeeland (Colijn &
Binnendijk 1998, paper 74).

The vast majority of contributions deal with conser-
vation (more than 20%) and particularly management
issues (more than 50%). In addition to the above-men-
tioned papers with a natural science basis, many man-
agement-oriented papers are of a methodological and/or
theoretical nature. They often centre around relatively
new terms such as vulnerability, evaluation, prediction
and decision making. They usually present and discuss
flow diagrams of steps to be taken. They are often
conceived in a regional or national context. In retrospect
such papers do not add much to similar studies known
from the 1970s and 1980s (e.g. Westman 1985). We
find such contributions in almost every issue. Their
common fate is that they are largely disregarded by later
authors. The first of us can testify this with similar
contributions of his own, one of which (van der Maarel
1979) even dealt with coastal dunes in considerable
detail. And even a paper on dune management we wrote
together (van der Meulen & van der Maarel 1989),
which contained a straightforward suggestion to change
the management boundaries from those given by the
complex land owner structure to lines following the
natural dune zonation, remained unnoticed.

An important group of papers deal with formalized
methods, particularly models. These are partly adopted
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and adapted from other disciplines and developed for
specific coastal problems. We find their application
over the entire range of coastal disciplines as well as in
multidisciplinary approaches. A useful geomorpho-
logical model is the digital terrain model which can be
used to simulate aeolian dune-building processes (e.g.
van der Wal 1996, paper 21; Arens 1997, paper 40).
This model was also used to predict sediment yield and
distribution off the Holderness Coast in NE England in
relation to the serious erosion of the local cliffs and
foreshore (Newsham et al. 2002, paper 149).

Models for the response of plant species along envi-
ronmental gradients – or time axes – such as the well-
known HOF model (Huisman et al. 1993) are used in
some papers on succession in dunes and salt marsh (e.g.
van Wijnen et al. 1997, paper 35).

Vegetation ecological models to simulate large-scale
changes in vegetation related to climate change (e.g. van
der Meulen et al. 1991 for coastal dunes), which usually
focus on forest change (e.g. Steffen et al. 1996) have not
yet been applied to coastal vegetation. However, models
to predict the response of coastal ecosystems to sea level
rise are available elsewhere (e.g. Noest et al. 1995). Sea
level rise is an actual theme in JCC, even if only simple
models are used. Finally, the important matter of choos-
ing the appropriate space and time scales the model
should relate to, is well known to coastal researchers, as
demonstrated in the paper by Capobianco et al. (1998,
paper 58).

Another important development is that of remote
sensing techniques. Repeated sensing and digital treat-
ment of the pictures obtained is an excellent method for
detecting changes in land and land use patterns. The
classical study of dune vegetation development over 50
years on the basis of comparison of traditional air photo-
graphs (van Dorp et al. 1985) was followed by all kinds
of sequential analysis, several of which reported in JCC
and often with series of coloured maps. For instance, a
similar comparison of aerial photographs combined with
vegetation analyses was used to reconstruct a primary
succession on a beach plain which became interrupted
by a heavy storm (van der Veen et al. 1997, paper 43).
Sequential aerial photographs were also used in a study
of the retreat of dune slacks in a dune system in South
Wales (Shanmugam & Barnsley 2002, paper 151).

Applications are also known from aquatic systems,
for instance on the distribution of Posidonia oceanica
beds off the east coast of Corsica (Pasqualini et al. 1998,
paper 64), lagoon development studied through com-
parison of Landsat images (Brivio & Zilioli 1996, paper
18) and the tracing of coastal plumes and run-off in the
Mediterranean Sea based on Coastal zone colour scan-
ning (Barale & Larkin 1998, paper 63).

Finally, the use of bio-indicators, organisms to indi-

cate the condition of the environment, and particularly
changes therein, a technique known since the 1970s
(e.g. Westman 1985), is also applied to coastal systems,
especially in aquatic systems. Mzoughi et al. (2002,
paper 161) describe how mercury contaminations can
be detected in the tissues of mussels (Mytilus
galloprovincialis) and Casazza et al. (2002, paper 162)
give an overview of the use of bio-indicators in the
marine environment (of the Mediterranean).

Special Features

From Volume 2 onwards Special Features have been
published. Special Features are formed by collections of
papers presented at international symposia and work-
shops or based on such presentations. They either filled
an entire issue or made up the major part of it. As a
coincidence, we published ten Special Features in the
ten volumes of JCC, meaning one per year on average.
They indicate at least two aspects of coastal conserva-
tion research and practice, (1) the actuality of topics, and
(2) the ambition to approach these issues from different
angles.

The themes were as follows:
• Estuaries and coastal waters: Research and man-
agement, based on contributions presented at an interna-
tional symposium in Dublin, edited by M.J. Costello,
K.S. Kelly, J.G. Wilson & C.S. Emblow (Issue 2-2,
papers 24-33);
• Ecology and restoration perspectives of soft coastal
ecosystems, based on contributions presented at the 5th
conference of EUCC in Swansea, edited by A.P.
Grootjans, P. Jones, F. van der Meulen & R. Paskoff
(Issue 3-1, papers 34-48);
• Estuaries and coastal waters: Research and man-
agement, based on contributions presented at the 2nd
MEDCOAST 95 conference in Tarragona, edited by E.
Özhan (Issue 4-1, papers 57-61);
• Coastal dynamic lowlands – The role of water in the
development of The Netherlands: past, present, future,
based on contributions presented at the 28th Interna-
tional Geographical Congress in The Hague, edited by J.
Visser & R. Misdorp (Issue 4-2, papers 70-77);
• Integrated coastal management, based on contribu-
tions presented at the transdisciplinary Euroconference
on Coastal management research in San Feliu de Guixols,
edited by J. Dronkers (Issue 5-2, papers 90-101);
• Aspects of coastal zone management in the Mediter-
ranean and Black Seas, based on contributions pre-
sented at the third MEDCOAST conference in Malta,
edited by A.T. Williams & A. Micallef (Issue 6-1,
papers 102-111);
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• The data-into-information pathway for coastal stud-
ies, edited by D.R. Green & S.D. King (Issue 8-1, papers
144-153);
• Ecological research for integrated coastal zone man-
agement, based on contributions presented at the 5th
MEDCOAST conference in Hammamet, edited by C.
Pergent-Martini, G. Pergent & E. van der Maarel (Issue
8-2, papers 156-164);
• Towards integrated coastal zone management, with
a special emphasis on the Mediterranean Sea, from the
same MEDCOAST conference, edited by A.S. Micallef,
A.T. Williams & M. Cassar (Issue 9-1, papers 168-180);
• Coastal management: Issues and tools, based on
contributions presented at the 6th  MEDCOAST confer-
ence held in Porto, edited by F. Taveira Pinto & E. van
der Maarel (Vol. 10, papers 189-198).

Clearly, the majority of these Special Features deal
with integrated management and it is also obvious that
Mediterranean colleagues have been very active in or-
ganizing such series of papers. As a result the contents
of JCC form a fair balance between the two major
European regions where coastal research is carried out,
NW Europe and the Mediterranean.

Progress in European coastal conservation and
management research

A European overview of characteristics and man-
agement of coastal dunes, the main object of coastal
research, was presented by Arens et al. (2001). JCC has
paid special attention to the following items.

Blowouts in dunes
One of the more interesting developments in coastal

dune geomorphology is the further confirmation of find-
ings from the 1980s (e.g. van der Meulen & Jungerius
1989) that dune stabilization in broad dune systems with
local formation of parabolic dunes is not necessary to
prevent the formation of large-scale blowouts. Local
blowouts always remain of a limited extension and their
formation contributes to the landscape diversity of a
dune system (e.g. van Boxel et al. 1997, paper 41).

Dieback of Ammophila arenaria
A typical achievement in the field of soil biology has

been the further unravelling of the process of dieback of
Ammophila arenaria in the yellow dunes, where soil
invertebrates suppress early successional species and
thereby enhance later-successional species. This work
of W. van der Putten and associates has been partly
reported in JCC (de Rooij-van der Goes et al. 1997, paper
50; see Kuyper & de Goede 2005 for a review) has further
stimulated the idea of rejuvenation of stabilized dunes.

Ecohydrology of dune slacks
This relatively new ecological branch includes the

study of the flow and chemistry of groundwater and the
significance for the distribution of wetland plants. Of
special interest is the circulation of calcium and the
response of calciphilous species, many of which are rare
and vulnerable. Through the work of A.P. Grootjans and
colleagues we now much better understand the position
of such species, e.g. Schoenus nigricans in dune slacks
as well as the effect of mowing and sod cutting (e.g.
Sival et al. 1997, paper 44) and the importance of
maintaining low levels of nitrogen and phosphorus
(Lammerts & Grootjans 1997, paper 45).

Grazing
A much debated but still insufficiently analysed

piece of management in dunes is the introduction of
large herbivores in order to open up the rapid encroach-
ment of vegetation as a result of succession and
eutrophication, particularly through atmospheric depo-
sition. One obvious aspect is that dune grassland is kept
open and that grass encroachment is counteracted, as
was also made clear in JCC (e.g. Kooijman & de Haan
1995, paper 12, for Dutch dunes; Provoost et al. 2004,
paper 193, for Flemish grey dunes). A study of a dune
vegetation mosaic with scrubland and woodland showed
that already after five years of introduced grazing by
horses and cattle the surface area covered by tall shrubs
and trees had diminished (de Bonte et al. 1999, paper
87). From various other ecological, viewpoints exten-
sive grazing would be an optimal solution, as was also
indicated by Bonte et al. (2000, paper 118) referring to
the diversity of spider communities.

Grazing on salt marshes is a hardly disputed man-
agement tool because wild grazing (for instance by
geese) has always occurred while domestic grazing has
taken place since hundreds of years.  Bakker (see Bakker
2005) summarized recent research in this field. One
interesting research result is that grazing by livestock
improves the feeding conditions for gees on the high salt
marsh (van der Graaf et al. 2002, paper 166). Kleyer et
al. (2003, paper 183), who followed the succession on a
German salt marsh where different grazing intensities
had been introduced, found that cattle grazing at inter-
mediate stocking rates were optimal for plant diversity
conservation, with the balance between halophytes and
glycophytes dependent on the groundwater table. A
different result is the retarding influence of small her-
bivores, notably hare, on salt marsh succession (Kuijper
& Bakker 2003, paper 188).

Seed dispersal
Seed dispersal, particularly by herbivores, recently

reviewed by Poschlod et al. (2005) has been recognized
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as a major way of re-introducing plant species in nature
areas under restoration. J.P. Bakker and colleagues (see
Bakker 2005) have introduced mowing and grazing
schemes adapted for an optimal seed availability in
grassland and heathland reserves. A first paper on this
topic in JCC is concerned with seed dispersal in a South
African dune system with thickets where both exo- and
endozoochory are important for the dispersal of charac-
teristic dune species (Castley et al. 2001a, b, papers 130
and 131).

Recreation
It remains a matter of discussion whether the scenic

quality of a recreation area can be described, but there
are attempts to ‘quantify qualities’, for instance the
video panorama assessment of beach landscape aesthet-
ics through rating by groups of coastal managers and
students of standard series of photographs of beaches as
described by Morgan & Willams (1999, paper 82).

Integrated coastal zone management
Multidisciplinary approaches to the management of

coastal systems have been proposed since the 1970s
(e.g. van der Maarel 1979; Mörzer Bruyns & Wolff
1983) and JCC has supported developments towards
what is now generally called Integrated coastal zone
management, ICZM. As Dronkers & de Vries (1999,
paper 90) in their introduction to the Special Feature on
Integrated coastal management made clear, the ideal
development would be transdisciplinary, meaning that
coastal management is not just simultaneously ap-
proached by experts from different disciplines, but that
these experts co-operate and incorporate elements of
each other’s scientific approach in their own field.  They
suggest a triangular model δ, where the traditional α, β
and γ sciences are integrated. This transdisciplinary coop-
eration can be seen as horizontal integration. In addition
the different governmental levels, from (inter)national to
local, should cooperate: vertical integration.

As Green & Penning-Rowsell (1999, paper 98) in
the same Feature explain, management includes deci-
sion-making on conflicts which inevitably arise when
the different stakeholders, participating in the integrated
management put forward conflicting planning and man-
agement options (see also Otter & Capobianco 2000,
paper 105). De Ruyck et al. (2001, paper 137) eluci-
dated for the Belgian coastal dunes how different
stakeholders can disagree on the importance of different
management options and also how the lack of integra-
tion of the (often too many) responsible public authori-
ties and organizations hinders ICZM. Hastings & Fischer
(2001, paper 143) described a similar conflict situation
regarding the management of Magdelena Bay, southern
Baja California and point to the necessary first step in

resolving conflicts, the listing of management priorities.
Rockloff & Lockie (2004, paper 198) approach such
conflicts through what they call stakeholder analysis.
Finally, Cassar (2003, paper 178) reports on the appar-
ently successful integration of habitat rehabilitation,
preservation of ecological and landscape values, regula-
tion of recreation and education in two Maltese coastal
areas where the management responsibility is given to a
foundation. In a related paper Micallef & Williams
(2003, paper 185) apply the technique of Function Analy-
sis (which appears to originate in the functional ap-
proach of van der Maarel, e.g. 1979) to the compatibility
of natural and socio-economic values of Maltese bath-
ing areas.

Epilogue

Research and management are indispensable for the
future quality of the coastal environment. But they should
be dynamic and flexible, just as the coast itself.

The ten years of the Journal of Coastal Conserva-
tion have contributed to the development of science for
management of the coastal zone and its inhabitants.
They reflect trends that have shaped those years. Some-
times environments have drastically changed and be-
haviour of the managers too. What was cause and what
effect?

We cannot measure to what degree JCC has helped
to bridge the gap between science and management but
on the basis of our own experience we believe it has.

Nowadays, important questions in dune manage-
ment are about the increasing pressure of recreation.
And about the acceptance by the general public of why
and how managers manage coastal environments the
way they do. This is especially the case in densely
populated European countries, where more and more
people have leisure time and enough money to spend in
environments which are believed to be theirs. Managers
have to explain about the costs and the benefits of
management, and stakeholders are consulted in choices
that are being made (e.g. van der Meulen et al. 2004).

The coastal environment is of outstanding beauty.
Much of that can be easily destroyed. May coastal
research and management develop together in synergy,
in order to care for the restoration and proper develop-
ment of the coastal zone, and to raise the quality of life
of so many coastal people.
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Acari  7
Accretion (of sediment)  60,
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Accretion rate (of clay)  36
Accumulation (of sand)  42
Acidification  41, 123
Aeolian (dynamics, process,

transport)  40, 41, 42,
50, 78

Aerial photography  64, 128,
133, 151, 152

Aegean Sea  109
Aerial (digital) photography

104, 141, 149, 151
Aesthetics  82
Afforestation  125
Age structure  192
Agriculture  11
Alboran Sea  62
Alectoria sarmentosa  126
Alexandria  112, 130, 131, 169
Algae  153, 159
Algarve  205
Alkalinity  44
Ammonium  38
Ammophila arenaria  3, 9, 12,

21, 42, 43, 50, 54, 84,
115, 136, 141, 165, 193

Ammophila breviligulata  135
Ammophila littoralis  199
Andalusia  152
Anholt  125, 126
Ant  130, 193
Aquaculture  148
Arabia  79
Araneae  118
Archaeology, industrial  179
Archipelago (Estonian)  11
Arctotheca populifolia  112,

165
Armeria maritima  36
Arthrocnemum  37, 67, 113
Artisanal fishing  134
Asperillo dunes  48
Aster tripolium  183
Atlantic influence  62
Australia  198
Autecology  9
AVHRR  103
Avicennia germinans  155

Baja California  85, 143
Baltic coast  7, 47, 139
Baltic Sea  192
Banc d’Arguin  134

Braunton Burrows  45
Brazil  94, 155
Bretagne  129
Bristol Channel  202
Browsing  3
Bryophyte  84
Bud viability  115
Budget model  58
Burial tolerance  16
Burma, see Myanmar

Cádiz  132, 175, 182
Caeté estuary  94
Calamagrostis epigejos  46,

87
Calcite saturation  44
Calcium carbonate  44
Calidris canutus  20
California  115
Calluna vulgaris  1, 12, 125,

126, 136
Campylobacter  86
Campylopus introflexus  126
Campylopus retroflexus  123
Canada  16, 148
Canary Islands  163
Cape Agulhas  141
Cape Mondego  194
Cape Peninsula  52

eastern  68
Carbon

allocation 37
Carbonate

accumulation  69
precipitation  69

Cardiff Bay  203
Carex arenaria  3, 87, 136
Carrying capacity  169
Cartography  159, 160, 162
Casuarina equisetifolia  4
Catalonia  114
Cattle grazing, see Grazing
Caulerpa prolifera  156, 158
Caulerpa racemosa  164
Caulerpa taxifolia  164
Census  163
Charadrius alexandrinus  85,

114
Chemical status (of coastal

water)  177
Chennai sea shore  127
Chesapeake Bay  25
Chipiona  175
Chlorophyll  103
Chronosequence  123, 141

Bandon Bay  184
Bangladesh  204
Barcelona  114
Barrier  47
Barrier island  5, 135
Bathing area  185
Bathing water  86
Bathymetry  149, 167
Beach  5, 7, 22, 47, 53, 59, 78,

79, 82, 114, 119, 125,
127, 174, 175

cleaning  111
climate index  107
litter  202
macrofauna  68
nourishment  56, 73, 81,

132, 135, 167, 173
topography  116

Beach plain  43
Beach ridge  125, 126
Belfast Lough  30
Belgium  118, 137, 193
Bengal, Bay of  127, 187
Benthic

biotope  147
community  160, 162
vegetation  158, 159, 160

Bern Convention  197
Bio-engineering  187
Bio-indicator, see Indicator
Biocenosis  162
Biodegradation  22
Biodiversity (see also Species

diversity)  1, 85, 123
Biogenic  7
Biogeographical province  103
Biogeography  79
Biological index  177
Biological integrity  95
Biological status  182
Biomass  159
Bird (population)  20, 88, 120,

130, 131, 146, 166
marine  146

Bivalve  68
Bizerte lagoon  161
Black Sea  95, 102, 107
Blowout  41, 42, 50
Blue Plan  92
Botanical importance (of es-

tuaries)  27
Braer oil spill  6
Bragança  155
Branta bernicla bernicla  166
Branta leucopsis  166

Cirsium pitcheri  16
Cladonia  48, 126
Cladophora  159, 160
Classification

of biotopes  20
coastal waters  177
of communities  4, 181

Cliff  23, 140
Climate change  139
Clinus superciliosus  52
Clonal plant  54
Clyde estuary  121
Coastal
Coastal

barrier island  35
behaviour  196
development  59
directory  33
dune, see Dune
ecology  34
ecosystem  25, 34
environment  13, 162
foredune, see Foredune
habitat network  20
lowland  70
meadow  47
region  92
resource  91, 114, 171
shingle  125, 126, 206
system  105
water  10, 24, 57, 176
wetland  106, 155
zone  32, 33, 63, 72, 74, 77,

91, 93, 94, 146, 157
Coastal defence  66, 83, 127,

128, 199
Coastal evolution  196
Coastal information base  6
Coastal policy  32, 78, 205
Coastal revetment  117
Coastal squeeze  128, 203, 206
Coastal Zone Colour Scanner

103
Coastal Zone Management,

see ICZM
Coastline  2, 56

low-risk  6
Coastwatch Europe  110
Coastwatch UK  110
Cod  148
Colhuw Beach  117
Collembola  7
Common property  98
Competition  183
Conflict resolution  106

App. 2. Subject Index. Subjects are mainly based on the keywords and words in the Title, with additions referring to (1) species and
plant and animal groups, (2) methods and (3) countries with a prominent place in the paper but missing in title or keywords. Latin
names of species and plant and animal groups are in italics.
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Conservation (nature, dune)  7,
11, 14, 23, 26, 43, 48,
84, 85, 117, 120, 121,
124, 126, 131, 134, 138,
142, 157, 182, 195

beach  53, 185
coastal water  57
coastline  2
dynamic  66, 73
estuary  57, 190
salt marsh  128, 183

Conservation policy  49
Conservation status (of species)

23, 182
Contamination  75
Continental margins  103
Continental shelf  64
Cooperation (international)  75
CORINE land cover system

157
Cormorant  146
Correspondence Analysis  1,

4, 12, 48, 79, 87, 120,
123, 182

Corsica  64
Corynephorus canescens  12,

123, 125, 126, 136
Cost-benefit analysis  77
Cost reduction  201
Creek  89
Crouch estuary  186
Crustacea  79
Cyanobacteria  46
Cyclist  201
Cymodocea nodosa  156, 158,

163

d15N  38
Damietta estuary 67
Danube delta  95
Darß-Zingster Bodden  192
Data base  62
Data-into-information path-

way  144
De Mond nature reserve  141
Decalcification  44, 193
Decision making (see also

planning)  8, 98, 99, 100,
101, 142, 155, 173

Decision support system  80,
145

Deflation  42
Degradation (of plastic)  22
Delta  25, 55, 57, 58, 59, 81,

95, 114, 154, 180
Delta region  28
Delta works  74
Denmark  7, 19, 47, 125, 126
Digital elevation model  116
Digital terrain model  21, 40,

139, 149
Diplodus sargus  26
Dispersal, long-distance  115
Distribution (of species)  17,

147
Disturbance  43, 75
Doñana Natural Park  48
Donax  68
Dormancy  165
Douro  river  194
Dredge spoil  88
Dredged material  186
Drift sand  4
Dumping of dredged

sediments  88
Dune(s) (see also beach,

foredune)  2, 5, 7, 8, 14,
17, 23, 39, 47, 51, 73,
84, 104, 114, 135, 136,
141, 152, 165, 199, 200

acid  123
blowout  41, 42
calcareous  46, 118
field  112, 130, 131, 181
grassland  12, 39, 87, 118
grey  193
heath  1, 19, 124, 125, 126,

136
hummock  112
machair  120
slack  1, 44, 45, 46, 51, 69,

84, 112, 151, 195
thicket  130, 131

Dune building grass  200
Dune cultivation  120
Dune fixation  193
Dune reinforcement  54
Dune stabilization, see Sand

stabilization
Dynamics  2, 10, 28, 43, 81,

94, 132, 190, 199
land use related  11
natural  73

Earth observation  195
Ebre Delta  55, 59, 154, 180
Ebro, see Ebre
Eco-hydrological research  1,

44, 51, 69
Ecological risk assessment  65
Ecological footprint  99
Ecological engineering  106
Ecological research

animals  (invertebrate)  7,
50, 68, 79, 118, 186

animals  (vertebrate) (see
also Bird)  20, 114, 121,
131, 146, 166, 206

ecosystem  36, 37, 45, 46,
62

landscape  14
marine  52, 62, 64, 65, 88,

103, 147, 158, 159, 160,
163

plants  9, 16, 23, 38, 115,
119, 122, 130, 131, 165,
182, 200, 206

vegetation  3, 14, 17, 35,
36, 43, 44, 47, 48, 54,
85, 112, 120, 123, 125,
133, 135, 136, 166, 181,
183, 188, 193, 199

Ecomálaga  62
Economic aspects  77, 173

parameters  122
valuation  77

Ecosystem, see Ecological re-
search

Ecotechnology  106
Ecotone  26
Ecuador  140
Eelgrass, see Zostera marina
Egypt  67, 108, 169
El Niño  140
Elymus athericus  3, 35, 36,

38, 183, 188
Elymus farctus  21
Empetrum nigrum  1, 19, 125,

126
Ems estuary  88
Enchytraeidae  1
Encroachment

grass  12, 39
moss  123

Endangered species  197
Endemic (species), endemism

23, 84, 142, 156, 197
Endospermal prolamin  200
Endozoochory  131
Energy analysis, biophysical

154
Engineering  21
England  49, 86, 128, 196, 202,

203
southern  153
southeast  186

Enteromorpha  159
Environmental

assessment  13, 108
conflict  83, 198
economics  77, 95
education  110
impact (analysis)  11, 57,

58, 59, 78, 85, 88, 104,
108, 133, 140, 163, 170,
172

indicator  190
parameter  62
planning  2, 99
protection  83, 132

quality  162, 177, 185
risk assessment  117
state  162

Environmental gradient  135
Environmentally sensitive

area  120
Environmental policy  25
Erica tetralix  19
Erosion  2, 25, 42, 55, 59, 60,

63, 67, 73, 76, 81, 113,
127, 128, 132, 140, 149,
173, 174, 187, 194, 205

Esmeraldas  140
Essex  128, 203
Establishment (of grass)  54
Estonia  11, 157
Estuary  10, 24, 25, 26, 27, 28,

37, 57, 67, 88, 94, 113,
121, 149, 186, 190, 191

dynamics  10
water  10

EU Birds Directive  20
EU Demonstration Pro-

gramme  205
EU Directive on bathing wa-

ter quality.  86
EU guideline criteria  86
EU Habitats Directive  20, 128,

193, 197
EU imperative criteria  86
Eulittoral  29
Europe  23, 109
European Union  20
European Water Directive  177
Eutrophication  30, 41, 159

marine  61, 192
Evaluation  27, 121

biophysical  154
multiple criteria method  61

Exclosure  188
Exotic species (see also Inva-

sion)  141, 165
Exploitation  125, 126

Facilitation  166
Faecal indicator  86
Fallow land  129
Farwà lagoon  158
Feasibility  66
Fertilization experiment  45
Festuca rubra  183, 188

ssp. arenaria  3, 42, 84
Fire  19, 136
Firth of Forth  146
Firth of Tay  146
Fish (community)  52, 88, 163
Fisheries  97, 134, 148
Flanders, see Vlaanderen
Flooding  121, 139
Florida Bay  25
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Floristics  84
Flow scheme  10
Flyway (of birds)  20
Foredune  3, 4, 21, 40, 50, 54,

78, 152, 165
Foreshore  13
Forest degeneration  202
Forvie, Sands of  124
France  8, 49, 53, 64, 81, 92,

104, 129
Freshwater supply  26
Fuka-Matrouh  169
Function analysis  185
Fungus  84
Fynbos  141

Gamasina  7
Gambia  134
Gazania rigens  112
Gdańsk  139
Genetic differentiation  200
Geographical Information

System, see GIS
Geography

historical  11, 71
Geological monument  179
Geomorphological unit  181
Geomorphology, geomorpho-

logical research  5, 21,
41, 42, 55, 58, 59, 60,
89, 116, 117, 124, 132,
149, 152, 175, 181, 187,
194, 196, 206

Geosite  179
Geotextile  187
Germany  7, 76, 83, 88, 183,

188, 192
Germination  165
Ghar El Melh lagoon  160
Ghoramara Island  187
GIS  12, 43, 76, 80, 121, 128,

129, 139, 144, 147, 148,
151, 152, 157, 183, 187

Glamorgan Heritage Coast
117

Global change  77
Global positioning  155
Global warming  121
Goeree  50
Golf course  13
Goose  166, 188
Granivore  130
Gravel  206
Grazing (see also Management

measures, Herbivory)
12, 35, 87, 129, 166, 183

cattle  12, 35, 87, 118
horse  87
pony  12
rabbit  3, 118

sheep  129
Great Barrier Reef  198
Green macro-algae, see Algae
Greenhouse experiment  38
Greifswalder Bodden  192
Groundwater  44, 51, 69
Groyne  194
Guadalquivir  175
Guinea-Bissau  134
Gulf of Suez  108
Gulf of Thailand  184

Habitat directive  20
Habitat network  20
Halimione portulacoides  37,

113
Harbour  153
Hare  188
Heavy metal  113
Hebrides  120
Herbivory  166, 188
Hibernation habitat  118
Hippophae rhamnoides  43,

138
Holderness coast  149
Holism  101
Horse grazing, see Grazing
Huelva  113, 152, 182
Human action  78
Human impact, see Environ-

mental impact
pressure  113
profile  12

Humber estuary  149, 190
Hydro-sedimentary process

81
Hydrochemistry  25, 30, 44,

61, 192
Hydrodynamics  194, 196
Hydrogeology  51
Hydrological conditions  69
Hydrological research  10, 25,

51, 63, 71, 72, 76, 162,
194, 196

Hydromorphology  162
Hypertrophy  192

Iceland  200
Ichthyofauna  163
ICZM  (Integrated coastal

zone management)  33,
57, 72, 74, 80, 90, 91,
92, 95, 96, 100, 105, 106,
134, 137, 156, 168, 169,
171, 172, 173, 178, 184,
192, 202, 204, 205

Image
analysis  12, 80, 104
classification  18
multispectral  151

processing  64
Imagery  180
India  127
Indicator  48, 161, 162, 177,

191
Indigenous species  4, 165
Infrared photography  153
Insular coastal dynamics  178
Integrated coastal area man-

agement, see ICZM
Integrated coastal manage-

ment, see ICZM
Integrated coastal zone man-

agement, see ICZM
Integration of science and

management  91
Interferometry  116
International Convention  75
Inter-tidal zone  150, 153
Intervention technology  106
Introduction (of species)  29,

115
Inundation  43
Invasive (invasion by) species

9, 17, 115, 141, 156, 164,
165

Invertebrate  52, 186
Investment strategy  122
Ionian Sea  174
Ipomoea pes-caprae  165
Irish Sea  30, 31
Island ecology  11
Isopod  68
Israel  133, 142
Italy  15, 18, 60, 92, 174, 177,

179, 199

Junco baltici-Schoenetum
nigricantis  44, 45, 69

Juncus alpinoarticulatus  46
Juniper, maritime  182
Juniper woodland  48
Juniperus communis  125
Juniperus oxycedrus ssp.

macrocarpa  182
Juniperus phoenicia  48

Karstic coastline  179
Kenfig Burrows  51, 138, 151,

195
Kenya  181
Keystone process  105
Knot  20

Lagoon  15, 18, 57, 60, 93,
139, 160

Lake Huron  16
Land cover type  157
Land-ocean interaction  25
Land reclamation  72

Land use  70, 92, 93, 154, 155,
172, 185

change  129
history  14

Landform  78
Landsat  18
Landscape  11

aesthetics  82
assessment  82
change  5
dynamics  71, 141
ecology  14, 112, 151
type  15

Langeness  183
Lanzarote  163
Legislation  155, 162, 171, 177
Lepidochronology  158
Leymus (Elymus) arenarius

200
Leymus (Elymus) mollis  115
Lichen  48, 84, 123

crustose  136
Lichen heath  125, 126
LiDAR  116
Limonium vulgare  188
Linear Mixture Model  18
Liparis loeselii  151, 195
Litter  110, 111, 202

management  111
Littoral

drift  194
plant species  23

Llobregat delta  114, 180
Lobster  52
Long-term change  62
Lough Alsh  147
Lough Duich  147
Louch Long  147
Lybia  158

Maas river  76
Machair  120
Macro-algae, see Algae
Macrofauna  68, 79, 88, 186
Macrophyte  160
Magdalena Bay  143
Málaga  62
Malindi Bay  181
Malta  178, 185
Maltese Islands  185
Mammals  131
Management  4, 8, 14, 15, 24,

26, 29, 41, 66, 67, 69,
84, 85, 87, 94, 98, 101,
114, 126, 143, 189, 204

beach  53, 57, 82, 111, 127
coastal water  57, 184, 192
coastal zone  32, 49, 61,

72, 73, 93, 97, 105, 110,
137, 172, 178, 184, 198
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coastline  2, 56
dune  104, 118, 120, 124,

131, 142, 193
dune slack  69, 84, 195
emergency  76
estuary  57, 190
flood  76
foredune  3, 21, 54, 78
litter  111
nature  12
resource  33
river basin  172
sediment  55
shingle  206
shoreline  81
waste  176
water  55, 71, 153

Management experiment  123
Management measures

grazing  12, 87
mowing  1
planting  4, 9, 54
removal  126
sod cutting, removal  1, 69,

123
Management paradigma  100
Management policy  56, 73,

88
Management strategy  28, 204
Management tool  189
Mangrove  94, 187, 204

dynamics  155
plantation  122

Mapping  15, 43, 153, 158,
195

exclusion  145
social  198
thematic  61
topography  116

Marina  108, 163, 176
Marine

debris  202
ecosystem  75
environment  162
park  109
policy  32
protected area  109
resource  134
science  31

Marram grass, see Ammophila
arenaria

Matrix scoring technique  202
Mauritania  134
Maximum likelihood  18
MEDCOAST  57, 102, 156,

168
Mediterranean  53, 60, 63, 64,

92, 109, 173, 199
Mediterranean Sea  62, 64,

102, 103, 104, 107, 156,

161, 162, 164, 168, 169,
180

Meijendel dunes  42, 87, 201
Meiofauna  88
Mellum  188
Mercury  161
Mesofauna  1
Metadata (system)  76, 145
Method, see Digital model,

Environmental impact,
Environmental indicator,
Management measure,
Mapping, Multivariate
analysis, Remote sens-
ing

Methylmercury  161
Metropolitan beach  114
Meuss, see Maas
Mexico  85, 143
Microarthropod  7
Microbial mat  46
Micromorphology  1, 69
Microtidal lagoon  161
Midden Heerenduin dunes  41
Migration (of birds)  20
Minehead beach  202
Mineralization  39
Mississippi Delta  25
Modeling  58, 184

cause-consequence  190
dynamic  80
ecological  121
integrated  77, 93
simulation  105
spatial  150

Mollusc  79, 148
Monitoring  31, 62, 162, 186,

193, 201
multisensor  180

Monsoon  181
Moray Firth  145
Morfa Bychan  138
Morfa Dyffryn  138
Morphodynamics  18, 58, 79,

132, 152, 167, 176, 190,
194, 199

Morphogenesis  93
Morphometry  21
Mortality  65
Motorcycling, off-road  133
Multi-spectral scanner  150
Multivariate analysis  1, 4, 12,

48, 54, 67, 79, 87, 118,
120, 123, 181, 182, 183,
202

Mussel  161
Mya arenaria  148
Myanmar (Burma) 122
Myrica cordifolia  9, 165
Myrica gale  136

Mytilus galloprovincialis, see
Mussel

National park  109
Natura 2000  197
Natural

area  109
energy  154
science  90
site  49

Nature-culture dichotomy  96
Nature function  185
Nature reserve  124
Nematode  50
Netherlands, The  1, 2, 12, 14,

21, 28, 29, 35, 36, 38,
39, 40, 41, 42, 43, 44,
45, 46, 50, 54, 56, 66,
69, 70, 71, 72, 73, 74,
76, 77, 78, 87, 88, 123,
166, 183, 188, 201

Neva Bay  192
New Jersey, US  5, 78
Newborough Warren  138
Newfoundland  148
NGO  13, 178
Nile river  67
Nitrate  38
Nitrogen

accumulation  36
addition  38
allocation 37
availability  39
budget  28
cycle  39
mineralization  39
pool  35, 39
uptake  38

Nodilittorina africana  52
Non-market values  154
Non-metric multidumensional

scaling  118
Non-native species  130
Norfolk coast  150
North Sea, basin  6, 75
Northern Ireland  30
Nourishment, see Sand nour-

ishment
Nutrient  19, 25, 30, 61, 184

control  95
deficiency  45
input 88
pool  37

Oder river  76
Odiel river  113
Oil spill  6, 52
Oligochaete  79
Oman  79
Ordination (of communities)

4, 54, 79, 87, 118, 120,
123, 182, 183

Organic horizon, matter  12,
19

Oversedimentation  65
Overwash  5
Oxwich Burrows  138
Oxygen loss (through roots)

46
Oxygenation  191

Papa Stour (Shetlands)  147
Parabolic dunes  124
Paralia Nature Project  197
P a r n a s s i o - J u n c e t u m

atricapilli  69
Participatory tools  198
Perch, artificial  131
Permanent plot  35, 136, 183
Perturbation  163
Perturbation/stability gradient

48
Phalacrocorax aristoteles  146
Phenology  158
Philosophy  101
Phosphorus

pool  39
Photodegradation  22
Photogrammetry (soft-copy)

152, 153
Phragmites australis  15, 67
Physiographic unit  58, 106
Phytoplankton  61
Pine plantation  182
Pine woodland  48, 125
Pinus mugo  126
Pinus pinea  48
Pioneer species  165
Planning (Long-term manage-

ment)  6, 30, 74, 170,
198

Plant architecture  112
Plant community type (see

also Vegetation type)
14, 27, 84, 87, 114, 120

Plant growth  38
Plant microhabitat  135
Plastic litter  22
Plume  63, 180
Poland  76, 139, 192
Polder  71, 83, 166 .
Pollution  52, 75, 110, 161,

191, 202
Polychaeta  79
Population biology  119, 200
Port development  197
Portugal  8, 37, 172, 191, 194,

205
Posidonia oceanica  64, 65,

156, 158
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Positivism  101
Predictability (of ecosystem

change)  2
Preference ranking  143
Preservation, see Conservation
Principal Components Analy-

sis  54
Primary productivity  154
Profiling  116
Propagation  3
Protection (measure)  138,

157, 178
Psammophyte  119
Public participation  110, 170
Puccinella maritima  183, 188
Purification  192

Quality assessment  162
Queensland  198

Rabbit  3, 118
Rabbit grazing, see Grazing
Ramsar convention  20, 197
Rating system  27
Reactivation (of stabilized

dunes)  41
Recession  149
Reclamation  13, 83, 127, 190
Recolonization  186
Recovery  136

shoreline  6
Recreation, impact of  68, 133,

142, 178, 185
Recruitment (of species)  136
Redundancy Analysis  183
Reef, artificial  145
Regeneration  19
Rehabilitation  114
Reintroduction  29
Rejuvenation  50
Relativism  101
Remote sensing  18, 63, 64,

80, 116, 144, 153, 157,
187

acoustic  147
Research strategy  31
Resource  98

economics  77
information  3
use  143

Response
to burial  16
curve (of species)  35, 36

Restoration  5, 34, 51, 83, 89,
135, 159, 199

Rhizome  115
Rhône delta  81
Risk assessment  76, 174, 194
River  22

bank  113

basin  172
catchment  95
discharge  25
flooding  76
plume  63

Riviera  53
Rock, rocky shore 52, 175
Rodent  130
Romania  95
Rosa pimpinellifolia  118
Rosa rugosa  126
Rottumerplaat  188
Run-off  63
Ruppia  159, 160
Russia  171

SAC  147
Saline water  23
Salinity (range)  15, 25, 67,

148, 183
Salt flat  23
Salt marsh  15, 23, 35, 36, 37,

38, 60, 73, 89, 113, 128,
150, 166, 183, 186, 188,
203

Salt tolerance  200
Salzhaff  192
Samolo-Littorelletum  45, 69
Samolus valerandi  46
Sampling  86
San Francisco Bay  25
Sand

burial  16
mining  142
movement  50, 123
nourishment (supply)  2,

50, 56, 66
stabilization  3, 4, 7, 9, 41,

54, 135, 141, 151, 165
transport  40

Sand dyke  21
Sand fence  135
Sand-trapping vegetation  21
Sandeel  146
Sanitary towel  22
Sardinia  179
Satellite (image)  10, 18, 144
Scaevola plumieri  165
Scenery  82
Schiermonnikoog  43, 44, 45,

46, 188
Schoenus nigricans  69
Schouwen  45
Scolt Head Island  89
Scotland  51, 120, 121, 124,

145, 146, 147, 151, 195
Sea level rise  36, 47, 55, 58,

60, 121, 128, 139, 155,
190, 203, 206

Sea surface

colour  63, 103
temperature  103

Seabed  146
Seabird  146
Seagrass (bed)  25, 65, 156,

163
Seal Sands  203
Seasonal trend  103
Sediment  146, 161

balans  152
budget 40, 150, 190
discharge  59, 88
transport  108
yield  149

Sedimentation  5, 59, 60, 65,
78, 81, 89, 149

Seed
dispersal  130, 131
mass  16
production  119
removal  130
scarification  165
stratification  165

Seed bank  136
Seedling burial  16
Self-purification capacity  192
Semi-arid region  26
Senegal  134
Sequential aerial photography

151
Seture marina’s  176
Severn  203
Sewage  86, 176
Shag  146
Sheep grazing, see Grazing
Shell fishery  28
Shellfish culture  184
Shingle  125, 126, 206
Shoot mortality  65
Shore protection  78, 132, 187
Shorebird  20
Shoreline development  53, 81,

194, 196, 206
Shoreline retreat  140
Simulation model  21, 105
Singapore  13
Social science, sociological

research  90, 97, 107, 201
Social-institutional dynamics

96
Socio-economic function  28
Socio-economics  99
Sod removal, see Management

measure
Soft coastal ecosystem  34
Soft-shell clam site  148
Soil ecosystem  1
Soil mesofauna  1
Soil micromorphology  1
Soil-borne disease  50

Soil-borne fungi  50
Soil profile  1
South Africa  4, 9, 26, 27, 52,

68, 112, 130, 131, 140,
141, 165

South Lake of Tunis  159
Spain 10, 48, 55, 59, 62, 63,

92, 113, 114, 132, 152,
154, 163, 167, 175, 180,
182

Spartina anglica  188
Spartina densiflora  113
Spartina maritima  37
Spatial Decision Support Sys-

tem  76
Spatial dynamics  92
Spatial information infrastruc-

ture  76
Species diversity  12, 26, 67,

123, 129, 135, 151, 156,
159, 160, 183, 197

Species replacement  36
Species richness  17, 79
Spider community  118
Spurn Head  149
Stabilization, see Sand stabili-

zation
Stakeholder (participation)

137, 143, 170, 198
Staten Island  119
Stereophotogrammetry  116
Storm (effects of)  5
Strangford Lough  30
Sublittoral  29, 147
Submergence  115, 167
Subsidence  18, 55
Succession  3, 54, 123, 135,

206
dune  39, 87, 120, 141, 151
dune slack  45, 112
interrupted  43
primary  43
salt marsh  35, 36, 166,

183, 188
Sulphide toxicity  46
Surf scaling  175
Survivorship  119
Susceptibility (erosion)  174
Suspended matter  88, 89
Sustainable (sustainability)

98, 106
cooperation  100
economic  154
management  55, 178, 179,

184, 199
multifunctional  72

Swansea Bay  32

Tagus, see Tejo
Tamarix nilotica  67
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Tejo estuary  37, 191
Telemetry  146
Tensile strength  22
Terschelling  21, 45, 123
Thailand  184
Thermal sensation  107
Tidal creek  89
Tidal marsh  83
Tidal range  29
Time series  129, 187
Tinto-Odiel estuary  10
Tourism  53, 57, 85, 92, 107,

109, 167, 173, 179, 201
Toxicity  161
Traffic  92
Trampling  (impact of)  68,

104, 126
Transdisciplinarity  90, 94, 99,

101, 122
Transition matrix  183
Transport rate  40
Triplasis purpurea  119
Trophic status  30
Tropical (region)  94, 122, 127,

134, 140, 155, 181, 184,
187, 198, 204

Tunisia  159, 160, 161, 164
Turbidity pattern  10
Turkey  109, 176

TWINSPAN  4, 12, 67, 87,
118, 120, 123, 181

Tyrrhenian Sea  199

Ulva  30, 159, 160
United Kingdom  8, 22, 30,

31, 32, 45, 49, 51, 82,
84, 86, 89, 98, 117, 120,
121, 124, 128, 138, 141,
145, 146, 147, 149, 150,
151, 186, 190, 195, 196,
202, 203

Urban development, urbaniza-
tion  13, 85, 92, 115, 172

USA  5, 25, 78, 119, 135
Ushant Island  129

Valuation, see Evaluation
Vegetation  5, 47, 84

basiphilous  44, 69
dunes  84, 87
dynamics  120
history  9
intertidal  153
map  35, 153
pattern  12, 87
pioneer  45
structure  12
survey  195

type (see also Plant com-
munity)  41, 42, 44, 67,
129, 150, 153, 157, 188,
195, 206

zonation  67, 114, 141, 150,
181

Vegetative reproduction  115,
120

Venice  18, 60
Video

panorama assessment  82
underwater  147

Visitor counting  201
Vlaanderen  193
Volunteer  110
Voorne  54
Vulnerability  138

W-model  8
Waal river  76
Wadden
  29, 36, 83, 88

island  7,
14, 35, 36, 38, 40, 43, 44, 45,

166, 183
Wader  20
Wales  32, 49, 82, 84, 117,

138, 141, 151, 195, 196,
203

Wash  203
Waste (water, urban)  153, 176
Water

culture  38
exchange  10
legislation  162, 177
monitoring  162, 177
quality  29, 153, 177, 191
repellency  3
table  51

Water-land interactions  72
Waterfowl  20, 51, 188
Watershed  26
Wave

energy  79
pattern  175

West Africa  134
Wetland  18
Wildfire  136

Yachting  176

Zeeland  74
Zonation  47
Zoobenthos  88
Zoochory  131
Zostera marina  28, 29, 88,

160
Zwanenwater  1, 12


