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The Wadden academy
eArly mATurer,
youNg iN spiriT
Foreword
The Royal Netherlands Academy of Arts and Sciences
(KNAW) is known as the forum, voice and conscience of
science and scholarship in the Netherlands. It acts as an
independent party. It derives its authority from this and
from the quality of its members: the authority of a trusted
adviser. The Academy has been fulfilling this role for over
two hundred years – one hundred times longer than the
Wadden Academy, the second-youngest of its eighteen
institutes. It is always nice for mothers to see that their
daughters are doing well, and if these daughters also have
a slight resemblance to their mother, that is certainly a cause
for pride.
In the short time that it has existed, the Wadden Academy has become an independent
party that places reason above emotion, that brings together different scientific
disciplines and that provides a stage for all of these disciplines. In this way, the role
of the Wadden Academy seems to have become in a short time what we had hoped:
that of a spider in the Wadden web.
When we gave the go-ahead for the Wadden Academy on 30 July 2008, we were
aware how hard its work would be. To put it euphemistically, there are subjects that
generate less emotion than the condition of the Wadden Sea Region and it was in
this context that the plan to establish a Wadden Academy was regarded and judged
by many people. Given this, it seems quite ambitious to wish to reduce emotions
to reason in the cauldron of science and to spice up this essence with subjects other
than nature alone, such as employment, spatial planning and cultural identity. Now
that the Wadden Academy has been under way for over two years, we can conclude
that ambitions can definitely be achievable and rewarding. The Wadden Academy
has developed all kinds of initiatives at a rapid pace: to review the status of the science
and fill in gaps, to bring players together and share knowledge, to dismantle national
borders between the three Wadden Sea countries and to devote positive attention
to the different faces of the Wadden Sea Region.
The Wadden Academy adds a new dimension to the playing field, not an extra player.
New dimensions open up unexpected vistas and provide a new perspective on what
we all thought we already knew. In that light, I wish you a great deal of enjoyment
and inspiration in reading this annual report.
robbert dijkgraaf
President of the royal netherlands academy of arts and sciences

foreword

Robbert Dijkgraaf & Ed Nijpels

“IT Was The
rIghT decIsIon
To esTAblish The
WAddeN AcAdemy.”
Foreword
The Wadden Academy was officially established on 30 July
2008 in the Trippenhuis Building, the headquarters of the
Royal Netherlands Academy of Arts and Sciences (KNAW).
However, the “real” starting date was over four months later,
on 1 and 2 December 2008, when the Wadden Academy
presented itself to the world at a magnificent celebratory
inaugural symposium held in ’t Aljemint in Leeuwarden.
The advent of the Wadden Academy was not without controversy. Was there really a need for such an organisation,
which would be working at the interface between science
and policy? Could the funds used to set up the Wadden Academy not have been
directed to the knowledge institutions most closely involved? Would the advent of
the Wadden Academy lead to even more administrative complexity in the region?
Now we are over two years down the road. What specific activities has the Wadden
Academy undertaken during this period? How have the five different disciplines
brought together in the Wadden Academy developed? What progress is being made
with the ambition to allow the Wadden Sea Region to develop into an incubator
for widely applicable integrated knowledge of sustainable development of a coastal
area, in which natural features are a key element and form the foundations on which
to base the local and regional economy? How do a director like Loek Hermans, chair
of the Wadden Fund Advisory Committee, and a scientist like the president of the
KNAW, Robbert Dijkgraaf, assess the operation of the Wadden Academy? To what
extent is the Wadden Academy developing into a serious contact in a trilateral
relationship? What does it mean for the career of a young scientist if he or she receives
an award from the Wadden Academy?
This annual report is an attempt to answer the above and other questions. By publishing the annual report, the Wadden Academy is giving an account of the way in which
it is using the funding it has received from the government. I hope that, after reading
the annual report, you will agree with me that the decision to establish the Wadden
Academy was the right one.
ed nijpels
chair of the Wadden academy administrative advisory council
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“enThusIasm
For cooPeraTIon
is ViTAl”
The Wadden Academy would be nothing
without partners and supporters. That is
the firm conviction of Prof. Pavel Kabat,
chair of the Wadden Academy. “Enthusiasm for cooperation is what we are
depending on.”

By maartje smeets
it was not an easy task that
the Wadden Academy set
itself when it was founded.
Not everyone was keen on
having a new research
organisation in an area in
which working groups,
consultative bodies and task
forces churning out lots of
reports were already amply
represented. Although a lot
of valuable research was
taking place, the Wadden
Academy encountered a
fragmented knowledge
infrastructure with few links
between science, policy
and practice.

network
“The first major task of the Wadden
Academy was to open itself up to all the
parties in the Wadden Sea Region”, says
Pavel Kabat. “We had to position ourselves
as an independent network organisation
with scientific authority.We wanted to be
as close as possible to the region without
losing our connection with the Dutch
government, ministries and national research institutes and universities. Our
task was to win over all the parties and
entice them to cooperate with the Wadden Academy.”
In its 2004 report Ruimte voor de Wadden
[Space for the Wadden Sea], the Meijer
Committee found that much of the
knowledge about the Wadden Sea Region was fragmented or incomplete and
therefore not immediately available or
of use for policymaking or management
purposes. Following two years of debate
on the opportunities and dilemmas to
be encountered in the region, the parties
arrived at the model of the Wadden Academy, a compact research organisation
which can work independently and with
authority, partly because it is embedded
in the Royal Netherlands Academy of

Arts and Sciences (KNAW) as a separate
unit. The Wadden Academy officially
began life on 30 July 2008, with leading
names from five different scientific disciplines on its board, about which you
can read more in this publication in the
section entitled Progress of Portfolios.
Says Kabat: “For the Wadden Academy
board, it is important that we don’t just
look at individual issues, such as the
ecology. We want to study the tidal flat
system as a whole. This means looking at
the interplay of ecology, economy, culture, geology, climate and social trends
in the area. And studying the total, international Wadden Sea Region. After all,
the tidal flats don’t stop at the Dutch
border.”The METAWAD project, which
investigates how the Wadden Sea functions as part of an international ecosystem, is a good illustration of this strategy.
WISWAD, the digital information system for the Wadden Sea Region, which
is designed to link and open up the many
archives on the region, shows how the
Academy has teamed up with regional
partners such as Tresoar and Interwad
to provide access to information. It has
also joined forces with the Wadden Sea

09

10

We have
to be open to
everyone in
the region. That’s
how you find out
what research is
needed and
where

The Wadden Academy’s research
agenda is handed over by chair pavel
Kabat to (l. to r.) then ministers gerda
Verburg (Agriculture, Nature management
and Food Quality), Jacqueline cramer
(housing, spatial planning and the
environment) and state secretary Tineke
huizinga (Transport, public Works and
Water management). For a summary
of the research Agenda, see
appendix, p. 70

Society to translate scientific studies for
a wide audience and publish them on the
Internet under the heading of “WadWeten”.
synergy
That brings us to the second value on
which the Wadden Academy has focused
and will continue to focus, besides the
network: synergy. The Wadden Academy
board wanted the organisation to forge
a link between economics and ecology,
between policy and research, between
regional and national government and,
internationally, between the three Wadden Sea countries.
“We’re not looking for simplicity”, says
Pavel Kabat. “Is it indeed the case that
economics always conflicts with ecology
as has always been claimed until recently?
Or can nature contribute value to economic values? In order to answer these
questions, we have set to work based on
and working with the five scientific disciplines.” Over the past two years, the
Wadden Academy has worked hard to
improve communication between scientific disciplines and between science,
policy and practice. Says Kabat: “We
didn’t want to be an organisation that
passively communicates research results.
We studied ways of increasing interac-

tion and initiated discussions with many
parties in an attempt to identify gaps
in our knowledge. Based on this analysis,
we arrived at the principle of co-creation.
This means actively involving parties in
formulating the research question and
in the research. The integrated research
agenda ‘Knowledge for a sustainable future of the Wadden’, which was presented
to the government ministers responsible
for the Wadden Sea Region during the
Wadden Meeting [Waddentoogdag] on 30
May 2009, is based on this co-creation.”
openness
In view of its efforts to achieve synergy,
encourage communication and build a
network, openness is indispensable for
the Wadden Academy. This openness is
directed not only towards policy makers
and scientists. The business community
and, of course, the residents play an important part in the Wadden Sea Region,
which the Wadden Academy has no
desire to neglect. A socio-economic
think-tank has therefore been set up, in
which business and residents’ representatives can give their views on what needs
to be done. “We have to be open to everyone in the region”, says Kabat. “That’s
how you find out what research is needed
and where.” With this in mind, a profes-
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sor platform has been established in
collaboration with the universities of
professional education in the north of
the Netherlands, the main purpose of
which is to consider jointly how to make
the tidal flat system part of the syllabus.
The Wadden Academy Dissertation Prize
has been established to encourage young
Wadden Sea researchers studying at professional education level and university.
The Wadden Academy has been asked to
act as the initiator of research at University Campus Fryslan and has made a
proposal in this regard in association with
the Fryske Akademy to establish an
International Graduate and Research
School (IGRS). (See box: University
Campus Fryslan). According to Pavel
Kabat, the IGRS, a top research institute
focusing on Wadden Sea research, can
play a special role in developing knowledge of tidal areas. Twenty doctoral
students spread over the five portfolios
devised by the Wadden Academy will be
recruited internationally to conduct research. “I regard establishing that institute
as one of the best results that we have
achieved. It is a unique project, even at
international level.”
International
“By 2020, the trilateral Wadden Sea Region will be the best monitored and best
understood coastal system in the world”,
says the Wadden Academy in its Research
Agenda. Although the Wadden Academy
is a young organisation and many projects
are still at the start-up stage, this does not
detract from its achievements and ambitions. For example, two million euro
has been released for joint research
projects in the Wadden Sea countries via
the Netherlands Organisation for Scientific Research (NWO) (in association
with the German government, etc.). To
coordinate projects, the Wadden Academy has sought to collaborate with the
Common Wadden Sea Secretariat (see
also page 48 Time for an academy for the
whole Wadden Sea Region). Says Kabat:

Pavel Kabat
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“There was also a clear need in Germany
and Denmark for close trilateral cooperation between the Wadden Sea countries. The first symposium on trilateral
Wadden Sea research was held in Leeuwarden in December 2010. People
thought that our approach based on the
five scientific themes was excellent. Our
systematic approach showed
things in a whole new light.”
According to Kabat, the international importance of the
science taking place in the
Wadden Sea Region is clear.
“What we are doing here on
the tidal flats in terms of scientific research is important
for the whole world.Worldwide, there are some 70 tidal
areas which, to a greater or
lesser extent, resemble the
Wadden Sea Region in terms
of geomorphology. There are 300 estuaries which, just like the Dutch tidal
flats, are under severe pressure from exploitation and population. We want to
set up twinning projects with a number
of these regions for future cooperation.”
Which regions these are is still under
discussion. There are several institutes
worldwide that focus on research into
aspects of these types of estuaries. No-

i think that
the energy i find
among the people
i encounter in the
Wadden Sea Region
can be compared
with the pioneering
spirit to be found
in the United
States

where is a region being studied on the
scale and as a complete system like the
trilateral Wadden Sea Region. The Wadden Academy intends to communicate all
these relevant aspects and the data on and
about the tidal flats all round the world.
aim
The level of the Wadden Academy’s ambition is high.Yet chair Kabat makes sure
that it does not lose sight of the real
situation. “The fact is, we have only just
begun. There are many things to be
proud of, but – as mentioned – many
projects are still at the start-up phase.
It’s of primary importance to keep the
show on the road for the next ten to
fifteen years. We have to make sure now
that we remain in people’s minds. Perhaps
our most important ambition for the
future is that we use the entire network
of institutes, ministries and regional players built up over the past few years to
continue to invest in integrated research
in the region for the long term. In that
area, the Wadden Academy can continue
to monitor and launch projects and, most
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if we want
to continue to
make progress
in the region,
the cohesion
created is
vital

importantly, hold things together. I want
to continue to expand the synergy used.
Synthesising projects, plans and results
is definitely our task for the future.”
Further expansion of the network in the
Netherlands is difficult, simply because
80-90 percent of the players involved
in the Wadden Sea Region have already
joined. “But cooperation could be closer,”
Kabat believes,“and you want to generate
long-term involvement. In other words,
not one group of 20 doctoral students
for the IGRS, but every year for the next
ten years.You want players to co-invest
in it and realise its benefits.”
From his background as an earth system
researcher, Pavel Kabat regards the Wadden Academy’s work as a fine experiment
from which the world can learn. “Nowhere else is such a large region being
studied in context, including human beings as part of all the interactions. Often,
scientific research involves natural sciences and places human beings outside
the system. That’s definitely something
that we don’t do.”
Pioneers
According to Kabat, there are good opportunities to make the Wadden Sea
Region a leader in terms of integrated
knowledge of a coastal area as an indivisible system. External threats do not
detract from this. One government will
do more in terms of nature conservation
policy than an other and the effects of

climate change such as sea-level rise are
becoming evident.The great thing about
the Wadden Sea Region, according to
Kabat, is that the residents have always
formed their self-awareness independently and not based on fear of external
factors. “Their Wadden-awareness has
always been very strong. I think that the
energy I find among the people I encounter in the Wadden Sea Region can
sometimes be compared with the pioneering spirit to be found in the United
States. The innovation potential is quite
different from that in the AmsterdamRotterdam-Utrecht conglomeration,
where a more pessimistic attitude often
prevails and people mainly look at what’s
on the government agenda. In the Wadden Sea Region, people are more inclined
to go their own way and less likely to be
weighed down, for example, by any cuts
announced. Because of their strong Wadden-awareness, you can’t ignore the people
here. As is also evident from the book ‘Gedeelde ruimte’ [Shared space] published by
the Wadden Academy and written by
my fellow board member Jos Bazelmans,
people are actively engaged in developing
the Wadden Sea Region.That is excellent
potential for researchers, policymakers
and public administrators.”
Future
The chair of the Wadden Academy is
therefore optimistic about the future. In
any event, the Academy has funding from
the Wadden Fund and the provinces for
its activities until 2014 and the intention
is for the Wadden Academy to continue
for 20 years, operating in parallel with
the Wadden Fund. Half of this funding
will be used to further develop the Wadden network. Approximately 35 percent
of the budget is spent on the cost of the
Wadden Academy’s own organisation.
Kabat is not afraid that cuts will be made
by the Dutch government. On the contrary. “In view of the current government’s focus on regionalisation and
strengthening of the knowledge infra-
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structure in regions, I think the
opposite will happen. We could
actually benefit from this.” At
the same time, decentralisation
brings with it the danger that
the successes achieved in the area
of cooperation and the coherent
system approach will be compromised. Says Kabat: “We have advocated thematic cohesion and
synthesis between government
programmes such as the Delta
Programme and the Naar een
Rijke Waddenzee [towards a
Rich Wadden Sea] Programme.
If we want to continue to make
progress in the region, this cohesion is vital. It is not a good
habitat for the Wadden Academy
to be working in a region in which decentralisation once more leads to fragmentation and a lot of small, isolated
research units.”
It is the Wadden Academy’s task to explain
why the network and the synergy are so
important for research which can serve
policy and practice in the Wadden Sea
Region. “Of course, we must continue
to be an independent research organisation above all. We’re not a lobby club.
But we must continue to tell people that
the knowledge that we generate can be
used for the ecological and economic
development of the region. To achieve
this, we can launch new types of knowledge research focusing on specific issues
in the region. Our research is therefore
often of a participatory and communicative nature. It must take place in the
location for which it is intended and not
elsewhere because of poor communication or collaboration.” Chair Kabat looks
back with pride over the past two and
a half years, during which the Wadden
Academy has shown itself to be a player
that creates cohesion and attracts support.
“Perhaps ‘pride’ is not the right word.
I am particularly happy with the support
and enthusiasm with which the players

Pavel Kabat

have begun their collaboration. As a small,
compact organisation, that’s what we need.
Both now and in the future.”
university campus Fryslân
In January 2011, the Provincial Parliament [Provinciale Staten] agreed to establish University Campus Fryslân (UCF).
This initiative was also backed by the
municipality of Leeuwarden. The UCF
will be an academic network organisation
whose remit will be to provide both preschool education and scientific research.
The University Campus is not intended
as a prelude to becoming a university in
its own right. Both KNAW institutes,
the Wadden Academy and the Fryske
Akademy intend to contribute to the
UCF with input from their own international networks and by generating
relevant knowledge for Fryslân. Relevant
knowledge will be generated by basing
the education and research on the principles of participation and co-creation,
i.e. based on close consultation with the
public and private players requiring
knowledge. The plan is for the first 18 or
so doctoral students to commence their
research by March 2012. The candidates
will be recruited at regional, national and
international level.
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The UCF will require a total investment
of euro 18 million over a four-year period,
of which the province will be contributing 16 million and the municipality of
Leeuwarden 2 million.
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portfolio

Geosciences

deVeLoPmenT
oF The Wadden
sea regIon
iN Time ANd spAce
dr. hessel
speelman

A strip of the North Sea to the north of the
Wadden Islands, the islands themselves with
the Wadden Sea situated behind them and
the coastal zone of the mainland, the region
is characterised by its powerful dynamics,
both in space and in time.
The present condition and dynamic characteristics of the tidal flat system are the
result of processes deep below the earth, on the surface and in the atmosphere which
take place on different spatial and time scales. As well as natural processes, recent
human activities are also causing changes to the surface of the tidal flat system.

humankind
has proved
to be a major
“geological
force”

Within the Wadden Academy’s geoscience portfolio, we have three coherent themes
in time and space in the development of the Wadden Sea Region:Wadden Sea Region
Subsurface, Wadden Sea Region Evolution and Wadden Sea Morphodynamics.
Knowledge gaps and research questions are identified within these themes for research
that will contribute to the sustainable development of the Wadden Sea Region.
The foundations of the Wadden sea region
The Wadden Sea Region Subsurface theme focuses on the foundations of the tidal
flat system. These foundations consist of the geological composition and structure
of the subsurface and the physical-chemical properties of rocks and fluids which are
present in the subsurface. The processes that take place over a geological scale of
time and space and the relatively fast-moving processes in the subsurface which are
associated with the use of the subsurface are also part of these foundations.
Variation in the subsurface

From a geological point of view, the subsurface of the Wadden Sea Region is not
uniform. The region is part of five different structural elements, each with a characteristic history of sedimentation, upheaval and erosion. From west to east, the elements
are as follows: Texel IJsselmeer High,Vlieland Basin, Friesland Platform, Lauwerszee
Through and Groningen High.
This complex geological history manifests itself not only in the current geological
composition and structures. It is also evident in the variation in characteristics and
behaviour of the rocks, such as geochemical composition (porosity and permeability,
thermal conductivity and compaction behaviour) and pore fluids (salinity, pore pres-
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sure), and in the temperature distribution in the subsurface (relatively high temperatures in the Zuidwal area
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A precarious balance

If the sea level stopped rising or actually fell, the Wadden Sea would silt up over time.
If the rate of sea-level rise increases to more than 60 cm a century, it is expected
that – without human intervention – large parts of it will become “swamped” or,
in other words, end up completely below the low-water line.The continued existence
of the Wadden Sea as we know it is therefore determined by fairly narrow margins in
terms of changes in sea level.
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The oldest rocks drilled in the Wadden Sea Region 0
1
date from the Late Carboniferous (300 million years 1
2
ago).These occur under the entire Wadden Sea Region
2 3
and mainly consist of clay stone containing strata of
sandstone and coal.The strata of coal are the main source 3 4
of natural gas. On top of the Carboniferous layer are the 4 5
sandstones from the Upper Rotliegend. These rocks 5
are covered by thick Zechstein salt strata.The Carboniferous coal strata, Upper Rotliegend sandstones and Zechstein salt strata are the main elements of the important
Carboniferous-Rotliegend gas system. The second important source of energy in
the subsurface of the Wadden Sea Region is geothermal energy. Thus far, this form
of energy has not been developed.

1850 AD

morphodynamics of the Wadden sea
The Wadden Sea Morphodynamics theme focuses on the short-term morphodynamics of the Wadden Sea and relates to natural and human-influenced processes
that take place within a shorter-term time scale (from zero to decades). The Wadden
Sea, the tidal inlets and the North Sea coasts of the Wadden Islands exhibit very dynamic behaviour.The dynamics relate to the flow of water and air and the transport,
erosion and sedimentation of sand and silt. These processes result in a constantly
changing morphology (topography/bathymetry) of the
islands, the flats and the channels.

The evolution of the Wadden sea region
The Wadden Sea Region Evolution theme deals with the natural development and
dynamics of the Wadden Sea Region over time scales ranging from years to thousands
of years, including the powerful anthropogenic impact of the last two centuries on
the system.
A product of sea-level rise

Throughout geological history we have only seen systems like the Wadden Sea Area
in periods characterised by sea-level rise.The Wadden Sea as we know it was probably
created 5,000-6,000 years ago during the period of sea-level rise which began after
the end of the last ice age. Land subsidence, which is partly due to human activity
(including peat extraction), had a hand in the formation – due to inundation during
major storm surges – of the Zuiderzee, Middelzee and Lauwerszee.

sand nourishment

figure, top left
sW-Ne geological
section through the
Wadden sea region
(source: J.m.
Verweij, 2009).

humankind asserts itself

Since the Middle Ages, the size of the Wadden Sea Region has been decreasing as
a result of land reclamation. This began with the enclosure of the Middelzee and
continued with areas in the northern regions of the provinces North Holland, Friesland and Groningen. In the twentieth century, it was the turn of the Zuiderzee,
Wieringermeer and Lauwerszee. In fact, hydraulic structures (polders, salt marshes,
the IJsselmeer Dam (Afsluitdijk) and – most recently – sand nourishments) have been
affecting the evolution of the Wadden Sea Region for centuries. Humankind has
proved to be a major “geological force”.
Under the effect of the continuous rise in the sea level after the creation of the Wadden
Sea, the barrier islands withdrew landwards across several kilometres. The inherent
landward migration of the Wadden Sea has been blocked due to the construction
of hydraulic structures and it has become kilometres narrower. If hydraulic structures
had not been built, the Wadden Sea would therefore be substantially wider and the
clayey part of the surface in particular would be considerably larger.

5500 BC

Holocene landscape

figure, bottom right
The (paleo-) geography
of the Wadden sea
region of 1850 Ad
and 5500 bc (source:
p. Vos and s. de Vries,
2009).
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NAP: reference level in the Netherlands

Seasonal fluctuations are an important factor along the
North Sea coasts of the Wadden Islands. Erosion of
beaches and dunes takes place during storms, but this
is partly or completely compensated by sand deposition
when conditions are calm. In the central part of the
North Sea coast of some Wadden Islands, an annual regression of one or more metres takes place. Since 1990,
the coast must, by Dutch law, be preserved and this loss
is being compensated by means of sand nourishments.
Initially, only the basic coastline was preserved by depositing 6.5 million cubic metres of sand a year on to
it. Under the current policy in force since 2000, the
nourishments must also be sufficient to ensure that the
coastal foundations grow as the sea level rises. This
requires an annual nourishment in the order of 12 million cubic metres. If sea-level rise accelerates and if we
want to take account of sediment loss from the coastal
system, far more nourishment than this will have to take
place in future.
The system is self-adjusting

In general terms, a type of dynamic equilibrium does
seem to exist.This is evident from the fact that the morphological condition of the system exhibits a good correlation with the hydrodynamic conditions. The tidal flat area, the part of a flood basin that dries out during
ebb tides, relates well to the size of the basin. The total volume of the channel and
of the outer delta correlate well with the tide in the basin. The average tidal flat level
measured from low tide relates well to the difference in tides. Under natural conditions, these morphological quantities change slowly, if at all. A disturbance caused
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by, for example, human intervention can set a relatively rapid
change in motion which will ensure that the equilibrium of
the system is restored. The same applies to any disturbance
caused by a reversal of trend in, for example, sea-level rise.

NORTH SEA

Island salt marsh

progress of the geoscience portfolio in the period
from mid-2008 to 2010 inclusive

This means:

• Concluding that the Netherlands will in time need a new generation of geoscientists with specific knowledge and expertise in the area of tidal flat systems.
The Wadden Academy intends to encourage the recruitment and training of a
new generation of geoscientists.This will be introduced in close cooperation with
universities, Deltares and TNO. And will be effected by the establishment of
three part-time professorships/UHD posts in “geo-Wadden”: a professorship in
geo-systems and geo-fluid systems in the Wadden Sea Region (in the professorship group of Prof. S.A.P.L. Cloetingh of Earth and Life Sciences Faculty, Free
University), a UHD post in sedimentological and geomorphological processes of
the Wadden Sea Region (in the professorship group of Prof. P. Hoekstra, Geosciences Faculty, University of Utrecht) and a professorship in morphodynamic
processes of lagoonary systems (in the professorship group of Prof. M.J.F. Stive,
CiTG Faculty, Delft University of Technology). The three posts are and will be
operational in 2011 in 2012. The relevant geoscience experts will initiate and
supervise MSc and PhD research into the Dutch Wadden Sea Region and collaborate with universities of professional education in the Northern provinces of the
Netherlands.
• Concluding that – in addition to geoscientific knowledge – attention must also
be paid to geo-data and geo-information. This also applies to other “portfolios”.
The institutions in the north of the Netherlands and elsewhere that manage
geo-data and geo-information are TNO Geological Service of the Netherlands,
Alterra, Deltares, Fryske Akademy, the Dutch State Service for Cultural Heritage,
Tresoar, the Royal Netherlands Meteorological Institute (KNMI) and the Land
Registry. At the end of 2010, an initiative was started whereby these institutes
will jointly develop a framework for managing existing geo-data and geo-information (4D Wadden programme).
• Concluding that there are geoscientific research results which can be published
in peer-reviewed journals. To this end, a “special edition” of the Netherlands
Journal of Geoscience will be published.

Geosciences

Of course, almost all the activities of the Wadden Academy are “cross-portfolio”
activities. Examples of this are (the evaluation of) the Sea and Coastal Research
Programme of the NWO (Netherlands Organisation for Scientific Research) in
2009 and 2010 and the Wadden research programmes initiated by the Earth and Life
Sciences Area (ALW) of the NWO (including a programme with a geo-risks component initiated jointly with the NWO’s German sister organisation). The evaluation
of the monitoring of the extraction of Ameland gas and the IGRS programme also
cut across the scientific portfolios.

OUTER DELTA

Following the establishment of the Wadden Academy, initiatives
have been developed to elaborate and support the various
TIDAL FLATS
“portfolios”. As far as geoscience is concerned, this consisted
of the position paper “The development of the Wadden Sea
Region in time and space” (June 2009). Over 50 geoscientists
– in addition to the four main authors – were involved in
writing it. This position paper formed the basis for the geoscience component of
the Wadden Academy’s Research Agenda “Knowledge for a sustainable future of the
Wadden” (2009) and activities were developed to address gaps in and set priorities
for “geoscience knowledge management”.
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Priorities for the years to come:
within the Wadden sea region subsurface theme:

figure
The tidal inlet
system between
Terschelling and
Ameland (source:
h. olff, 2009).

The Wadden
Academy
intends to
encourage the
recruitment
and training
of a new
generation of
geoscientists

• Current geological composition and structure
and physical-chemical properties of rocks and
fluids in the subsurface of the Wadden Sea
Region.
• Processes on a geological timescale, the interaction between these processes and the properties
of the subsurface deep below the earth and close
to and at the surface which are important for
understanding the current composition and
dynamic behaviour of the tidal flat system and
predicting its natural development in future.
• Present and future use of the subsurface beneath
the Wadden Sea Region (the extraction of natural
resources such as groundwater, salt and natural
gas, geothermal energy, the storage of gas and
exchange of heat and cold, and – possibly − storage of CO2) and the linked changes in the subsurface and their effect continuing to the earth’s
surface/Wadden Sea bed (to the biotic and abiotic tidal flat system).
within the Wadden sea region evolution theme:

• Relationship of Pleistocene/Holocene sea-level
trends with the evolution of the Wadden Sea
Region. This involves both the development of
the Wadden Sea Region as a whole and differences in development between parts of the Wadden Sea Region under the effect of regional
variations in relative sea-level rise.
• The effect of geological structures in the recent
(Holocene) past on the current geomorphology
and the geomorphological processes in the Wadden Sea Region.

• The relationship between natural dynamics on
the islands (overwash, storm erosion and aeolian
sand transport) and the robustness of the islands
during periods of sea-level rise.
• The natural dynamics of salt marshes, flats and
channels and outer deltas during periods of sealevel rise.
within the Wadden sea morphodynamics theme:

• Determining the sediment balance of the Wadden
Sea Region related to the erosion of the North
Sea coast. Aspects of this are the inaccuracies and
uncertainties of available data, the frequency of
bathymetric measurements and the classifications
used in the Wadden Sea classification systems.
• Determining the dynamics of the tidal inlet systems likely to occur in the Wadden Sea Region.
An outer delta, the adjacent island points, the
tidal inlet, the channels and the flats of a tidal
inlet system form a single unit.
• Processes over an engineering timescale, interaction between these processes (water movement,
sand and silt transport, soil changes) in the Wadden Sea.
• Developing modelling tools both through the
implementation of improvements in physicalmathematical formulations and through more
and improved data.
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ecoLogy oF The
Wadden sea regIon
coNserVATioN iN
A chANgiNg World
Prof. Peter
herman

During past decades, major efforts have
been made to protect the Wadden Sea as
a nature reserve and to prevent the quality
of the nature in the region from disappearing or deteriorating.
These efforts have been rewarded with the legally protected status of the Wadden
Sea as a nature reserve under national and European legislation and its recognition
by UNESCO as a World Heritage Site. The guiding principle of the management
of the area of the Wadden Sea covered by the PKB (Planologische Kernbeslissing,
[Key Planning Decision]) is that preservation, protection and improvement of the
quality of the natural features are priorities. The use and exploitation of natural
resources is permitted, provided that this does not harm the natural environment.
Sustainable development with respect for natural features is our goal for the future.

Sustainable
development
with respect
for natural
features is our
goal for the
future

Although there is consensus on the principle, knowledge and insight are badly needed in order to put this into practice. There is scientific and social debate as to the
quality of the natural environment of the Wadden Sea as it is today. To what extent
has this natural environment been affected by various forms of exploitation? Has
it really been used in a sustainable way? Are there good options for developing biodiversity or is the system becoming degraded? These fundamental questions require
information on the possibilities of developing the ecosystem within the constraints
of the physical-geological conditions, the currents and exchanges with rivers and
coastal sea, the different forms of exploitation such as fishing, tourism or mineral
extraction, the migration options for populations and the dynamics of the landscape.
The development possibilities determine what is feasible as a target situation for
the natural environment of the Wadden Sea Region. This is the situation against
which both the current situation and evolution under the influence of management
measures can be compared.
how do we carry out preservation work when the past is not a guide?
The paradox of nature conservation in a changing world is that the situation in the
past cannot provide any guidance for achieving future targets.Yet not every future
development is desirable from a nature perspective. What is desirable is determined
by what society values most.These “values” must be separated from “situations” where
it is unlikely that a historical situation can be reconstructed.
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This raises the question of defining natural features: what are perceived to be the
most important natural features of the Wadden Sea and by whom? These features
are culturally determined and therefore of vital importance in the formulation of
target and ideal situations. Moreover, the Wadden Sea itself is both a cultural and
a natural heritage. Human activities inside and outside the region have helped to
form the Wadden Sea over the past two or three millennia. Natural sciences can
contribute to providing a definition of natural features, but they will have to collaborate with the humanities within a multidisciplinary context in order to better
approximate the essence of “natural features”. What is clear is that the Wadden Sea’s
most important natural features, such as the wide open space for natural processes
and the importance for international bird populations, are of a spatial scale that
exceeds the local scale by a long way. The natural features of the Wadden Sea have
to be placed in a national, European and international context and this will place
special demands on the management of the region.
a changing world
A very important fact for the future development of the natural environment in the
Wadden Sea is that, within a timescale of a few decades, dramatic changes are expected in the physical, chemical, geological, climatological and biological conditions
of the ecosystem. Sea-level rise, rising temperatures, changing precipitation patterns,
invasions by exotic species and perhaps other, as yet unknown, changes will have
a dramatic effect on the structure and functioning of the Wadden Sea.Target situations
for the natural environment in the future must take account of the limitations imposed by these conditions. It seems particularly unlikely that it will be possible to
keep the region in the condition that currently prevails or that prevailed twenty,
fifty or one hundred years ago. More than ever, when considering the options, a link
will have to be made between “structure”, the observable, expected, hoped-for natural features, and “function”, or the processes that make the structure possible.
a complex and changing social context
Social and economic changes such as globalisation of the economy, shifts in energy
policy and changes in fishing and agricultural policy have an impact on developments
in the Wadden Sea Region and also indirectly on the role of the ecosystem of the
Wadden Sea in human society. Upscaling of the relevant activities, such as local mussel
fishing, supraregional port activity and international tourism, gives rise to new problems
for management. It also gives rise to new estimates of where most human pressure
is exerted on the ecosystem and creates the need to monitor these developments
on the right scale and in an integrated manner.
a dynamic ecosystem
The Wadden Sea is an open system with important exchanges of nutrients, carbon
and organisms between rivers, the tidal flat system and the coastal sea. The overwhelming majority of these exchanges is determined by currents and transports.
The approach needed to understand these flows properly is to combine intensive
field observations with modelling. Attention will have to be focused on cross-disciplinary cooperation, particularly between physics, geomorphology and biology.The
construction of a firm foundation of observation and modelling should allow us to
better understand and manage the processes at the bottom of the food chain.
The part played by organisms at higher trophic levels as a structuring factor in the
ecosystem is uncertain but potentially important. We have a fairly accurate idea of
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seals and birds
on a sand bar in
the ems estuary.

the large predators that have disappeared from the Wadden Sea over the past few
centuries but we hardly know anything about their possible effect on the functioning of the ecosystem. Comparative studies with other systems could solve the problem.

The natural
features of the
Wadden Sea
have to be
placed in a
national,
European and
international
context

Ecosystem engineers – organisms that actively change their environment – are a
special case. They change the fluxes of nutrients, water and sediment to a greater
or lesser extent and can assist localised concentration of biomass and nutrients by
forming reefs. These organisms deserve special attention because theoretical studies
have shown that they can contribute to the occurrence of sudden non-linear changes
in the system and give rise to threshold values in the dynamics. Our knowledge is
very limited in this regard, but it is necessary to have a better understanding of this
aspect in the light of the expected changes.
recent trends in research and management
In its Research Agenda, the Wadden Academy places the emphasis on system-oriented
and integrated research. The focus is on interdisciplinary research and integration
with cultural studies for research into natural and cultural heritage. The Academy
also calls for an integrated long-range policy to be developed on human activities
which influence natural values, in which integration has been chosen over a sectoral
approach, and activities are studied in both their ecological and their economic
context.
Within ecology, the emphasis is on structure-forming processes (ecosystem engineers),
bottom-up processes which connect the supply of nutrients to higher trophic
levels, the role of top predators which can be derived from international comparative
studies, the importance of bird migration for the natural features in the system and
integration of monitoring, modelling and process studies.
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In recent years, major steps have been taken to expand and intensify ecological
research in the Wadden Sea. Within the NWO’s Marine and Coastal Research [Zeeen Kustonderzoek (ZKO)] programme, substantial resources have been set aside
for fundamental process research and monitoring in the Wadden Sea. Also, a joint
Dutch and German call has recently been issued by this programme and its German
counterpart. The Wadden Fund has financed the Mosselwad and Waddensleutels
projects to investigate the key role played by mussel beds in the ecosystem and the
structure of the food web in the Wadden Sea. Approval has recently been granted
for the WaLTER (integrated long-term monitoring) and MetaWad (bird migration
studies) projects, which also have a substantial ecological research component. A major
executive programme aimed at creating transition zones of fresh to salt water has
also been funded. Research projects have been initiated to investigate the impact
of seed mussel fishing, seed mussel capture and the resilience of the system to support
mussel cultures.
The start of the programme “Towards a Rich Wadden Sea” has had the effect of highlighting a number of questions on the structure and operation of the food web in
the Wadden Sea, and the establishment of a safe and bio-diverse coast in a situation
of rising sea levels. Other questions concern the management of sediment and the
water clarity, the role of ecosystem engineers in the ecosystem, types of exploitation
and their ecological impact. This has given rise, and will continue to give rise, to
a number of projects of which some are intended for implementation and others
are of a more scientific nature.The ultimate objective is to produce a system of “learning by doing”, in which the acquisition of knowledge and its implementation are
intertwined.
As part of the implementation of the Water Framework Directive and the Delta
Programme, the Ministry of Infrastructure and Environment is preparing projects
that focus on natural forms of coastal defence to mitigate climate change.
Important ecological research projects which are currently in preparation, including
those supported by the Wadden Academy, are focusing on the role of ecosystem
engineers in the ecosystem, the integrated modelling of the dynamics of silt and
sand and their ecological implications
and the role of geomorphological dynamics at the edges of the tidal flats.

Ecology

Priorities for the years to come
The initiatives which are currently being implemented or are in preparation provide
a framework for most of the substantive agenda items for ecological research, as formulated in the Research Agenda. Every effort will have to be made to ensure that
the areas of research for which projects are in preparation result in projects actually
being implemented.

it is difficult
to get alpha/
beta or
gamma/beta
cooperative
ventures
under way

In addition, the focus over the next few years will be on following up studies which
have been initiated, the need to coordinate different initiatives or allow them to
cooperate and the need to make primary scientific research accessible and usable for
management purposes.The establishment and use of a suitable set of modelling tools
for multidisciplinary studies will be a priority. An initial survey has already been
conducted at a study day.
It is difficult to get interdisciplinary studies in the area of alpha/beta or gamma/beta
cooperative ventures under way. In particular, more attention will have to be devoted
to initiate studies focusing on economic/ecological subjects related to sustainable
development, or studies focusing on cultural/social research into both natural and
cultural heritage.
The role and position of the estuaries in the Wadden Sea are of particular importance
in this regard. In terms of the Dutch situation, this mainly concerns the Ems-Dollard
region. Although the estuaries form an integral part of the tidal flat system as far
as natural processes are concerned, they are only partly so from a legal and management point of view. This aspect, together with the binational nature of the Ems
and the supra-regional scale of the economics of port and energy activities, makes
estuaries focal points for ecological, economic and integrated studies.
Global change, as manifested in sea-level rise, climate change and the invasion of
exotic species, is becoming a major challenge for the management of the Wadden
Sea. The development of integrated scenario studies, in which options for dealing
with these changes are tested to determine their social and ecological or cultural
consequences, will become a major area of concern for the medium term. The
preparation of these studies is a major priority for the years to come.
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The Wadden
sea regIon
As liViNg
spAce
Prof. Jouke
van dijk

The Wadden Sea Region is characterised
by a powerful interaction between man and
nature. A number of people live there continuously and some families have a history
that dates back centuries. This applies both
to the islands and to the coastal strip.
The people who live in the Wadden Sea Region feel bound to it and many make
their living in the ecosystem of the tidal flats. The region contains a wide diversity
of socio-economic conditions and cultural history. Economic activities range from
fishing, agriculture, leisure and tourism, exploitation of natural resources such as
oil and gas, to maintaining sea defences.

The unique
landscape
has been
created by
nature and
humans

The ecosystem of the tidal flats bears the unmistakable signs of the presence of man,
both for the better and for the worse. Today’s unique landscape is the result of natural
processes and centuries of human intervention. A number of threats to the ecosystem
of the tidal flats can be ascribed to man, such as land and water pollution and overfishing. But natural influences such as storms and climate changes are also a threat.
The interaction between man and nature in the Wadden Sea Region implies that
each must be regarded as dependent on the other and this requires an integrated
approach at system level. Partial analyses are doomed to fail; a partial socio-economic
analysis will ultimately be subject to the conditions imposed by the ecosystem and
vice versa, ecological considerations cannot ignore the fact that the ecosystem is
affected by and dependent on human beings. This applies both to the islands and
to the coastal strip, both of which are affected by factors that take place on a local,
regional and international scale.
The islands are dominated by a tradition that is closely related to seagoing occupations
and agriculture, but in the past decades tourism has been the most important economic motivation. In the coastal areas, agriculture has long played an important role,
and it has a great influence particularly on the spatial development of such areas.
The coastal areas still have a certain association with fishing and shipping, but the
economic significance is relatively small. Just as in the Netherlands as a whole, the
most important pillar of the regional economy for the inhabitants of the Wadden
region is the service sector. The inhabitants of the coastal area mostly work outside
the area of the Wadden Sea covered by the Planologische Kernbeslissing (PKB) [Key
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Planning Decision] and they are heavily dependent on economic developments in
the large centres for their work and income. Not only Leeuwarden and Groningen
play a significant role in this respect, places such as Harlingen, Franeker, Dokkum
and Den Helder are also important.
socio-economic perspective under pressure
In general terms, the economic demarcation of the Wadden Sea Region runs from
the northernmost point of the Province of North Holland via the IJsselmeer Dam
and Leeuwarden to Groningen and on to the German border. Although a proper
up-to-date analysis of the socio-economic development and the corresponding
trends in the past 15 to 20 years is not available, there are, however, a number of clear
signals which are described in the Wadden Academy position paper “Analysis of
socio-economic problems in the Wadden Sea Region” (only available in Dutch).
The area is characterised by relatively high unemployment, lower levels of education,
low average incomes and below-average labour participation rates. The economic
situation on the islands is clearly more favourable than along the coast: the average
income on the islands is higher than the national average and the percentage of people
on benefit is lower. Employment opportunities in the industrial sector for low-trained
workers are decreasing over time. The population is decreasing in the coastal areas
and the population is ageing. Forecasts by the Netherlands Environmental Assessment
Agency (PBL) and Statistics Netherlands (CBS) show that a further decrease in the
population is likely over the coming decades.
As a result of all these developments, the economic and social outlook for inhabitants
is being reduced and the availability of public facilities and therefore the quality of
life is under threat. Consequently, it is hardly surprising that many inhabitants and
policymakers feel uneasy about the future.
What research agenda results from the above?
There is currently no detailed overview available of the economic dynamics of the
specific sectors and areas in the Wadden Sea Region. The same applies to the population dynamics in relation to the quality of life in the villages in the area. Which
sectors are being badly hit? What are the critical factors that determine the quality
of life in a village? Where are the opportunities for innovation? To what extent can
tourism and leisure remain economic pillars? How does this relate to the climate
changes expected in the long term, which may have implications for coastal defences
and which may eventually make human settlement in the area impossible? What is
the value of the natural resources in the Wadden Sea Region such as gas, the nature
and scenic quality and the cultural heritage?
To what extent are large investments in coal-fired or nuclear power stations or the
underground storage of CO2 in the Ems delta a threat to the ecosystem? To what
extent is salinisation or the transition to a bio-based economy a threat or an opportunity for agriculture? How significant is the socio-economic value of land use for
several purposes? What is the possible outlook for both the economy and the ecosystem?
A study of the sustainability of economic development is needed for the Wadden Sea
Region as a whole, which is part of the multinational coastal region of the Netherlands, Germany and Denmark.The power stations planned for Eemshaven are a good
example of this need because of the possibly highly negative environmental impact
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of the use of cooling water, the dredging of access channels to bring in coal and CO2
emissions. From a commercial point of view, the power stations planned for Eemshaven are highly profitable for investors. But it is uncertain whether this is also
true from a social point of view when account is taken of the negative external
impact in the form of environmental damage and a comparison is made with possible
alternative and more sustainable development options for the trilateral Wadden Sea
Region.
This requires an integrated study of port developments, their socio-economic significance and their impact on the ecosystem, and a joint German and Dutch economic
and social review of the socio-economic development options in the medium and
long term in the Wadden Sea Region, in which the entire Rotterdam/AntwerpHamburg region must be considered. On the initiative of the Wadden Academy, a
report has been published under the title “The Many Faces of Sustainability – describing, analysing and measuring sustainability in the Wadden region”.
scenarios for the future
Developing a new demo-economic forecast model for the Wadden Sea Region,
which will include population developments in combination with economic developments, may offer insight into the autonomous processes and into the effects of
various future scenarios.Those scenarios may contain variations in the spatial behaviour
of individuals/households and businesses, as well as spatial changes that are the result
of natural processes such as a rise in sea level or ecological processes brought about
by policy measures. Based on the population forecast, the model can be detailed with respect to
households and linked to a house market module as
well as a labour market module, which is also suitable for predicting the labour supply. Where possible, the interactions between socio-economic and
ecological processes must be explicitly included
in the model. The model must both provide an
insight into the differences in development taking place within the region and take account of
influences from outside the region. The Wadden
Academy’s Socio-economic Think-tank has taken
the first tentative initiative by commissioning the
Wageningen University & Research Centre (WUR)
and the Netherlands Organisation for Applied
Scientific Research (TNO) to create scenarios.
nature and the inhabitants
The extent to which the nature and scenic values of the area can make a longterm contribution to the socio-economic development is also an important consideration. The weighing up of ecological and economic interests and the extent to
which both can go together are characterised by criteria and qualities, some of which
are difficult to measure and hard to compare. Both the use values and the non-use
values of the Wadden Sea Region must be mapped out.
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The inhabitants have a strong affinity with the Wadden Sea Region and attach a
great deal of importance to its natural features. They regard nature as an asset which
they can enjoy, but more especially an asset that is an important basis for the regional
economy as a result of tourism. They are therefore suspicious of organisations which
believe that the preservation and restoration of nature values must have top priority.
When nature organisations express themselves kindly, they
generally speak of human influences on the ecosystems in the
Wadden Sea Region. However, the term usually used is “disruption”. The inhabitants of the Wadden Sea Region often
have an entirely different view: they are in favour of the preservation and restoration of natural features, but based on the
underlying conditions of a sustainable guarantee of work and
income. It is therefore hardly surprising that they often respond
negatively to measures proposed by nature organisations.
Instead of being proud, the inhabitants responded very coolly
to the designation of the Wadden Sea Region as a World Heritage Site by UNESCO.
how do we weigh up the various considerations?
When drawing up policy measures, substantiating target situations and choosing between alternative investment projects
from the Wadden Fund for example, criteria must be formulated for making a maximum contribution to the stated aims
in the light of the limited resources available. This means
having a firm idea of the benefits as well as the costs and that
will only be possible if the value of nature can also be determined.The methods and techniques developed over the years
to express and weigh up economic and appreciation values are
still distrusted by researchers (particularly non-economic
researchers), nature organisations and by Dutch policymakers. However, they are
often applied outside the Netherlands. The Wadden Academy will have the task of
explaining the extent to which the various valuation methods can actually contribute to weighing up economic and ecological advantages and disadvantages. The
position paper “Analyse van sociaal-economische problemen in het waddengebied”
provides a summary of the various valuation methods and how their results can be
applied in the policy, e.g. using “Payment for environmental services”. In addition
to developing suitable valuation methods for the Wadden Sea Region, large investments will have to be made in collecting socio-economic data for the models from
inhabitants, visitors and businesses in the Wadden Sea Region, because there is little
or no data available at present.
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The research questions described above are aimed specifically at the Dutch Wadden
Sea Region. But it would also be worthwhile acquiring an insight into the extent
to which the socio-economic and spatial development problems occur in the German
and Danish part of the Wadden Sea and in similar areas elsewhere. Published with
the support of the Wadden Academy, the paper ‘Improving Benefit Transfer for Wetland Valuation: Income Adjustment and Economic Values of Ecosystem Goods and
Services’ describes the conditions under which it is or is not possible to use the results
from valuation studies of wetlands in one region for another region. International
comparisons can provide an insight into the policy measures which have been adopted in these other areas and ways of obtaining information on how the inhabitants
and other stakeholders in these areas influence autonomous developments and policy.
“Social Impact Analysis” can also be used in these cases.
Priorities for the years to come
In order to answer the above questions, it is necessary to clearly map out the socioeconomic and demographic developments that have taken place in the Wadden Sea
Region since the Second World War and the shifts that have occurred in the economic basis of the region. The WaLTER project for integrated long-range monitoring recently approved by the Wadden Fund makes it possible to carry out socio-economic and demographic monitoring in the Wadden Sea Region on a modest scale.
At the request of the Wadden Academy, a detailed report with specific research proposals has been published as “Onderzoeksprogramma WaddenWelzijn - Het waddengebied
als laboratorium voor duurzame sociale oplossingen.” [Wadden Well-Being Research
Programme – The Wadden Sea Region as a laboratory for sustainable social solutions].
To date, it has proved extraordinarily difficult to obtain funding for this and this also
applies to actually conducting studies into nature valuation. This is partly caused by
the fact that, for example, resources from the Wadden Fund cannot be used for measures or studies that focus on improving the quality of life.
The NWO’s Sea and Coastal Research (ZKO) Programme
provides only limited options for conducting research in
the area of social and spatial economics. Increasing the possibility of funding major research projects and programmes
is therefore an important priority for the near future.
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The Wadden
sea regIon
A shAred spAce
WiTh A pAsT
ANd A FuTure
Prof. Jos
Bazelmans
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In the imagination of the public and politicians, the Wadden Sea and the Wadden Sea
Region are a very special nature reserve
and a unique open landscape. And rightly
so. Many coffee-table books and calendars
make this clear in words and, especially, in
pictures.
The coastal area of the northern Netherlands has much to offer in terms of nature,
tranquillity, an open landscape and undisturbed darkness. These features deserve to
be safeguarded for the future. Their protection has been enshrined in a complicated
set of policy proposals, laws, guidelines and regulations. According to the official
maxim, the Wadden Sea Region gives “priority to nature with limited shared human
use”. Human behaviour should not pose a threat to the continued existence of the
natural system. It must be sustainable in the ecological sense.
However, the work of archaeologists and historians has established that, historically,
people have been living and working around the tidal flats, on the islands and in
the coastal communities for an unbroken period of almost three thousand years. In
addition, the islands have been visited by large numbers of tourists from inside and
outside the Netherlands since the middle of the 20th century. Everywhere, even in
the Wadden Sea itself, centuries-old and current human activity is apparent.
Although, by their nature, the Wadden Sea and the Wadden Sea Region are not
examples of cultivated rural landscapes such as Waterland or the Achterhoek, they
are certainly not breathtaking wildernesses like the Grand Canyon or the Gobi Desert
either. The area of and around the Wadden Sea can rightly be described as not only
a nature reserve but also a living, man-made landscape.
different forms of sustainability
The coastal area of the northern Netherlands is used and experienced by large and
varied groups of people for a wide variety of reasons and in a wide variety of ways.
Human beings cannot be ignored in the history of the Wadden Sea and the Wadden
Sea Region or in their future either. It is a shared space and will remain so in future.
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It is therefore not only natural but also economic and
social cultural sustainability – and often troublesome
combination of these different forms of sustainability
– which are important subjects. How can the inhabitants construct a permanent high-quality and meaningful existence? How can the political and administrative
involvement in the existence of inhabitants be justified?
How can visitors continue to enjoy the beach, dunes,
salt marshes, tidal flats, the sea and cultural heritage?
And what impact will this have on the development of
natural and cultural values?
Predictive value
Historically, naturalists have played a dominant part in
answering these questions in the Wadden Sea Region.
However, we should not expect too much from ecologists. Although they are capable
of collecting a lot of information about the natural environment and its development,
their ability “to model” and “to explain” ecosystems and “to predict” their development is in some doubt. The question is whether they can provide an accurate picture
of the future development of the Wadden Sea Region as a nature reserve, especially
in view of the dramatic changes in the climate and the unpredictable arrival of new
“invasive” species.
We cannot ask ecologists either to give an opinion on what the most desirable or
most natural development of the region would be. They are expert in “conditions”,
“effect” and “change” but not in “values” and “valuation”, which is also evident from
the report by fellow board member Peter Herman. After all, what is of value and therefore important is strongly influenced by history, politics and culture and differs from
group to group within society. Finally, naturalists do not have the knowledge to
determine what is desirable, e.g. sustainable behaviour, as it is people who have to
do that. It is therefore very important for the future of the Wadden Sea and Wadden
Sea Region to conduct historical and social science research.
changing membership
Although the Wadden Sea is a significant unit to residents and visitors, the Wadden
Sea Region is not. Whereas the island and coastal towns are currently regarded as
a unit by politicians, administrators and scientists, e.g. in the Regional Wadden Sea
Region Board [Regionaal College Waddengebied], the attachment to a combination
of family, friends, village (or island), district, occupation, school, faith community or
province is much more important within the region. For example, an important
economic and socio-cultural boundary cuts through the Wadden Sea Region, with
the islands on one side and the coastal towns on the other. The differences between
districts are another important factor. The question as to the membership of the
region’s inhabitants of different, overlapping groups reveals an exciting and complex
field of research.
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“Membership” is certainly not unchangeable. The nature and intensity of attachment
and commitment to different groups changed dramatically for everyone in the course
of the 20th century. Demographic trends, changes in family and occupational structure, growth of mobility and increasing prosperity created and are still creating the
basis for an increase in individual freedom and non-alignment. At the same time,
however, new forms of local and regional attachment and commitment are arising.
Neighbourhood, village and district have not lost their significance in the Wadden
Sea Region. On the contrary, they are undergoing tremendous growth in new forms.

“Nature”,
you often
hear said, “is
an external
aspect”, i.e.
a subject
that mostly
outsiders
make a fuss
about

creating a sense of community
Within the Wadden Sea Region, there is a very active and widespread involvement
of large groups of people in the future of their village (as manifested in the widespread
phenomenon of the collective design of village plans), local heritage and art and
culture, including dance, theatre, music and fine
arts. In hardly any cases is creating a sense of
community a deliberate goal of the activities, but
the social effect can be seen everywhere.
Drawing up a village plan, opening a mill or performing a play brings people together in a close
and long-lasting way. Another important effect
of the communal and voluntary activities is that
the participants acquire for themselves a place in
the collective narrative in which past, present
and future are bound together in a meaningful
but not necessarily unambiguous manner. What
has happened in the past – usually for better,
sometimes for worse – is linked to ideals for the
future; artistic “experiments” are conducted to
investigate what is and is not possible and which
forms of action have a particular result.
What is remarkable is that only a few residents unite around a protection of natural
features. “Nature”, it is often said, “is an external aspect”, i.e. a subject which mainly
outsiders make a fuss about.This has actually been true right from the very beginning
when Jac. P. Thijsse from Amsterdam called attention to the exceptional wealth of
plants and birds on Texel. The home base and the arrival of organisations such as
the Wadden Sea Society and Greenpeace has subsequently confirmed this image.
However, the ecological wealth of the historic man-made landscape can generate
a lot of interest. A good example of this is searching for lapwings’ eggs; it is not only
a celebration of being from the Province of Friesland, it is an expression of the combined care for the natural landscape and countryside.
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new associations and new technologies
It is vital to gain a better understanding of the nature and importance of the above
forms of collective historical and artistic experience and imagination. Detailed
research can clarify the way in which this enormous socio-cultural capital can be
used in shaping the future of the region. Combined with new technologies, the
ability to renew old social associations and organise new associations will provide
an important answer to the new problems of an ageing population, reduction in
facilities, shrinking population and economic decline.

is the work of outsiders and that many of the barriers that are erected ultimately
stem from national nature conservation organisations. These organisations, it is
believed, have direct access to national and provincial politicians and have the knowledge, expertise and money to achieve their goals via complicated and
prolonged legal processes. Their prolonged struggle to preserve natural
features, however justifiably in the eyes of many of today’s residents,
has had the effect putting in doubt the justice of many legal, governmental and policy-related interventions for a lot of people.

economic culture
The design of scenarios for the future of the Wadden Sea Region requires not only
the socio-cultural resilience described above, but also economic resilience. An
important subject in this regard is how to create a socio-cultural basis for entrepreneurship. A relevant move in this direction is the establishment of a temporary
socio-economic think-tank by the Wadden Academy. The region is characterised
by an approach in which different sources are tapped. Entrepreneurs and families
do not concentrate on the male breadwinner’s single activity or job but on a broad
spectrum of activities by both partners and, if possible, other family members. This
applies to all the occupations that are typical of the region: farmers, fishermen and
leisure businesses.
Sometimes, this broad spectrum strategy seems to be a solution for the design of initiatives which are sustainable not only in ecological terms but also in social and
economic terms. An example is what is known as “integrated fishing”. This form
of economic resilience can, however, also turn out wrong, e.g. if it involves farming
in areas with an important cultural-historical landscape. Other, non-agricultural
sources of income, mainly those from female partners, make it possible for some
farmers to continue to participate in the world market and to keep upscaling the
business at the expense of the small scale and richness of the landscape.

Priorities for the years to come
Is it possible to change direction at this juncture, when the principle
of sustainable preservation of the Wadden Sea Region as a nature
reserve with shared human use has been clearly enshrined in legislation
and policy? Can the region for example become a shared space as
defined in the philosophy of Frisian road traffic engineer Hans
Monderman (1947-2008)? He coined the term shared space to allow
people and traffic to co-exist without separating them or succumbing
to the temptation to control everything. This has been a success in
practice: a lot of traffic could be combined with fewer accidents and
a higher flow rate. His shared space was based on the idea that traffic
should not be controlled with road markings, signs, traffic lights, zebra crossings or
kerbs but should be left to the politeness and common sense of users in an open
traffic area with no traffic signs.

a divided space
The Wadden Sea and the Wadden Sea Region are by definition a shared space and,
in many cases due to long-running disputes about nature conservation and economic
development, a divided space. How does this shared space take shape in practice and
what are the possibilities for making improvements? In this connection, it is noticeable that the gap between citizens on the one hand and politicians, policy and
administration on the other, which is much discussed in the Netherlands, appears
to exist in the Wadden Sea Region as well. This is strange because it is a relatively
sparsely populated region with no cities but towns with relatively small populations.
In other words, there are no structural obstacles to close personal contact between
citizens and politicians, mayors, councillors, dyke wardens and officials. So how do
we explain the gap between citizens and government? There are at least two explanations.
First, the coastal municipalities have been increasing in area over the last few decades
as a result of redivision. They currently comprise dozens of villages and small towns.
This process of municipal upscaling is most probably set to continue. An important
issue requiring further research is how the democratic cost – the increasing distance
between citizens and government – outweighs the benefit achieved by creating a
larger-scale and therefore more efficient, and presumably more effective administrative
structure. Second, many residents have the idea that a lot of legislation and regulations
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It is tempting to apply Monderman’s concept outside the world of road traffic.
Metaphorically, to arrive at unconventional solutions and literally, by replacing rules
with negotiation between the parties involved. This cannot of course be achieved
in the Wadden Sea Region as a shared space, as a matter of course in the same way
as in a traffic area. The parties are not in continuous interaction, as they would be
at a junction or in a street, and the consequences of their actions are not immediately
apparent.The design of a shared space therefore also requires organisation, supervision,
observation (collecting data) and assessment based on effects and results. It is time
to approach it in this way, in strictly defined spaces for experiment and innovation,
now that it is clear that many enterprising residents are aware of the region’s features,
the many interests which are at stake and the great tasks that lie ahead.
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cLImaTe change
iN The WAddeN
seA regioN
Prof. Pavel
Kabat

The
continued
existence of
the Wadden
Sea as we
know it is in
doubt

Variations in climate have taken place
through the ages. However, since the 19th
century, the amount of carbon dioxide – the
main greenhouse gas – in the atmosphere
has been increasing much more quickly,
mainly as a result of human activities.
Changes are expected to continue at a faster
rate over the decades to come. What does
this mean for the Wadden Sea Region?
The most obvious consequence of climate change for the Wadden Sea Region is
that a further sea-level rise will “put in doubt the continued existence of the Wadden
Sea as we know it”. This is according to the Delta Committee in its 2008 report
(Kabat P. et al., 2009). Geomorphological processes which keep tidal flat systems in
balance with a rising sea level may fail if the rise is too fast or too abrupt, resulting
in the sandbars and islands being “swamped”. However, in addition to these dramatic,
but perhaps avoidable, consequences a number of other, more subtle but no less
important changes can be expected. Examples include changes in the salinity of the
water, the morphology of the tidal flats, populations and food web in the water and
on land as well as tourism and economic activity. Climate change and its consequences will therefore be relevant to almost every sector in terms of forming longterm strategies for the Wadden Sea Region.
anticipation
The tidal flat system will partly adapt of its own accord. But it will also have to be
assisted to adapt and may also have to be defended. Policy focusing on protection
and restoration will have to be evaluated regularly – perhaps more frequently than
if climate change was not happening – to ensure that its objectives are attainable
and its measures are effective. Adaptation measures can be continuously updated on
the basis of the observed effects. However, we will also have to anticipate future
changes and improve the sustainability of current investments by making them robust
enough to cope with these changes.The basic assumption in this regard must be that
it should be possible for nature conservation to co-exist with sustainable economic
activities that do not conflict with it. Climate adaptation will have to be enshrined
in the spatial planning of the Wadden Sea Region. This provides opportunities for
innovative, climate-proof and sustainable development in the region.
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The projected
sea-level rise for the
dutch coast relative to
reference year 1990.
The effects of land
subsidence are not
taken into account in
the graph (source:
delta committee).

Delta Committee 2008

2,5 m
2,0 m
1,5 m
1,0 m
0,5 m

KNMI 2006 scenarios
2050

2100

2150

59N
58N

0.1

57N

figure, bottom left
in colour, the simulated
additional swell that may
occur once or twice
a year at the end of
the next century.
contours show the
measured values for
the period 1961-1990
(source: institute for
coastal research,gKss,
research centre,
germany).
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Breaking point for sea-level rise
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With regard to sea-level rise, it is essential to establish the
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geomorphological “breaking point”, i.e. what is the
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threshold value in sea-level rise above which the Wadden
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Sea Region is “swamped” and may therefore disappear
50N
in its present form or below which it can continue to
49N
grow and can continue to exist more or less in its present
2W
0
2E
4E
4W
form? Currently, the threshold value is estimated at some
-0.3
-0.2
-0.1
0
-0.25
-0.15
-0.05
0.05
60 cm per century but it varies between the various morphological elements. For example, the threshold value is
lowest (3 mm per annum) for large tidal basins, higher for small basins (6 mm per
annum) and highest for salt marshes (9 mm per annum) but the quantitative evidence
for this is weak. Surprisingly, the threshold value seems to rise if the storm frequency
increases, which can be explained by the increased sand transport during storms. Here
too, confirmation or otherwise is urgently required.
Recent insights into relative sea-level rise (including average land subsidence) as
summarised in the Delta Committee report produce a range in rise from 0.65 to
1.30 m by 2100. It should be clear that even the conservative estimates of sea-level
rise come very close to the geomorphological threshold values.
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The current state of knowledge could, in a subsequent test of our water-retaining
structures, result in some dykes in the Wadden Sea Region and on the islands being
rejected. Because the financial consequences of this could be particularly serious,
the new measurement-based insights must be backed by sound evidence.
Options for adapting the coastal defences involve not only hard interventions such
as dyke adaptation and sand nourishment but also soft options such as adaptive dune,
salt marsh and summer polder management, erosion and sedimentation control using
ecosystem engineers, spatial planning, disaster management, etc. What an effective
mix of adaptation options for the Wadden Sea, while allowing for international coordination, will look like still requires substantial further study.

3,5 m

0,0 m
2000

RCAO / HadAM3H

The potential total emissions of greenhouse gases to the
atmosphere from the Wadden Sea Region and adjacent
areas are expected to be of such a size that a reduction in
the uncertainties is required.This requires new measurements of the three main greenhouse gases – CO2, methane and nitrous oxide – and the underlying processes
all year round and, where possible, covering the whole
region. Production or absorption in water and soil must
be linked by means of water flow models to the transport
of greenhouse gases to the North Sea so as to be able to
quantify the total balance sheet without double counting
or omissions.

Scenarios for sea-level rise

The Wadden sea offers a unique opportunity
Shallow coastal areas and estuaries make a disproportionately large contribution to
greenhouse gas production and emissions. However, global estimates are not yet sufficiently supported by regional studies. The situation is even more complicated in
salt marshes due to the effect of plants and episodic inundations. Almost nothing
is known about greenhouse gas emissions from salt marshes in the Dutch Wadden
Sea Region. Little is known about the production of greenhouse gases in the Wadden
Sea, their emission to the atmosphere and their export to the North Sea, but it is
potentially very substantial. In this respect, the Dutch Wadden Sea – where measurements of greenhouse gas production and emissions can
be combined with existing and planned ecological studies
4,5 m
– provides a unique opportunity for further research.
4,0 m
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The impact of climate in the Wadden sea region
The combined climatic impact of warming, an increase in extreme rainfall, sea-level
rise and salt reduction due to increasing discharge from rivers has consequences
for the environment, directly on the physiology, the phenology and the behaviour
of organisms and indirectly as a result of the major geomorphological changes that
could occur.The consequences of this for biomass and productivity, species composition and behaviour will put pressure on the structure and operation of the food web,
with an impact on sustainable use and robust nature conservation measures.
For example, the salinity of the water has a direct impact on the benthos of the tidal
flats.The salinity is linked to the movement of fresh water, which is partly determined
by precipitation and human intervention affecting the water level of rivers.The effect
of precipitation on river discharge determines a great deal of the year-to-year
variations in salinity. Surges of almost completely fresh water that last a few days,
e.g. in the case of record discharges from the Rhine and IJssel, have a major impact.
If the surplus water cannot be contained in Lake IJsselmeer but has to be discharged
on to the tidal flats, this can cause massive mortality among the benthos. Species can
take years to recover.
Hard winters appear to be a prerequisite for bringing about a good recruitment of
shellfish. Predators such as shrimps and crabs do not enter the tidal flats until later
in the season which gives young shellfish the chance to grow to a size where these
predators are no longer able to eat them.
Research into the eelpout, an indicator species for fish in the North Sea and Wadden
Sea, has shown that an increased water temperature reduces the amount of oxygen
absorbed by fish. This then reduces the growth and incidence of this species, which
will eventually result in its extinction or migration when the seawater becomes too
warm. A reduced oxygen content resulting from temperature rise also has an effect
on shellfish and its predators.
Over the past 50 years, the North Sea climate has exhibited two major irregularities.
In the 1970s, the water temperature, salinity and Atlantic inflow were lower than
usual. The trends have reversed since the 1980s. Both periods were characterised
by rapid and large-scale changes in plankton, benthos and fish populations, with
significant regional differences. For example, over the past few decades, the spring
bloom of fytoplankton has occurred later and later in the Wadden Sea but earlier
in the North Sea. Fish larvae and young shrimp appear earlier in the Wadden Sea.
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These kinds of changes in seasonal dynamics
result in a mismatch between peaks in phytoplankton and zooplankton, between shrimps
and shellfish larvae, between zooplankton and
fish, and between fish and seabirds. A clear
northward expansion of species has been observed for plankton and fish in the North Sea,
sometimes over 1,000 km, whereas some coldwater species have disappeared.
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Changes in migration patterns of birds can also
be expected as a result of climate change but it
is difficult, if not impossible, to predict in which direction. This will have to be taken
into account when interpreting bird count data over the longer term, especially as
an alternative or additional explanation to local disturbances or changes in the Wadden
Sea Region.
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Annual mean salinity
as measured in the
marsdiep (source:
NioZ).

The diversity of effects requires much better integrated and continuous monitoring
of the tidal flat system, better knowledge of the vulnerability and adaptability of key
species and the development of usable models for managing the marine and tidal
flat ecosystems.
Priorities for the years to come: space for opportunities
Exogenously imposed, almost existential changes such as climate change and sea-level
rise are not only a threat but also provide exceptional opportunities. The threat is
so great that it gives rise to a collective feeling that a reactive, defensive or excessively
cautious strategy of papering over the cracks will not be enough. This provides an
opportunity to adopt more radical ideas and strategies, an opportunity not only in
creative terms but also in terms of policy and economics.
Many, more innovative plans and ideas have recently been devised for sustainable
development in the Wadden Sea Region in terms of climate. They are mostly ideas
for the longer term. The problem is real and happening now but will only make itself
felt in the long term. Even any implementation of the plans demands a long-term
view. After all, they are so radical environmentally, economically and/or socially
that a thorough scientific analysis of positive and negative consequences is essential.
There is great pressure to save energy and generate the energy we use in a sustainable
manner. Initiatives such as Energy Valley could make the Northern Netherlands
a national and international trail-blazer in the field of sustainable energy and innovation. The Wadden Islands have prepared an ambition manifesto and a Northern
Energy Agreement has been signed. Specific features such as the vast, open landscape
and the tidal mudflats – and many other features besides – must be cherished and
protected in the development of sustainable energy generation.
At the same time, the intention is to use the ports to transport energy and bio-energy
raw materials and for the resulting energy production. The residual heat produced
is to be used in greenhouse horticulture and industrial and residential heating systems.
Old gas fields can be used for the temporary storage of gas or permanent storage

portfolio

Climate and water

of CO2. Exploitable geothermal energy is present in the same subsurface. Finally,
the tide itself and the fresh-to-salt transitions provide opportunities for energy
generation.The largest concentration of opportunities for heat and power generation
is actually in the Wadden Sea coastal zone.
There are many knowledge demands in the area of tension between development
opportunities on the one hand and the region’s ecological, scenic capital on the
other. The purpose of research in this area must be to provide a scientific basis for
the opportunities and the limitations involved in the creation of sustainable energy
landscapes in the Wadden Sea provinces.
There are also many new ideas for defending the coast of the mainland.These involve
linear defence structures – such as super-dykes – as well as more zonal defence
options which can be directed both seawards and landwards. A multifunctional
approach is often a priority in these cases and coastal defence is combined with
nature development, recreational facilities and/or economic development.
Adaptive measures such as a climate-robust EHS, climate buffers, reservoirs for collecting peaks in water discharge and/or a buffer for dry periods all require space in
the Wadden Sea Region. These kinds of measures give rise to an area of tension
between multifunctional but radical spatial redevelopment on the one hand and
existing valuable ecological and scenic capital on the other. A scientific basis for the
physical, ecological and economic options for and barriers to a climate-robust
development of the Wadden Sea Region is therefore indispensable.

Almost
existential
changes such
as climate
change and
sea-level rise
are not only a
threat, but
also provide
exceptional
opportunities

Detailed studies are required into the role of the region in the emission of greenhouse
gases in order to create a much more integrated picture of the fluxes and underlying
processes which will enable us to better estimate how management can affect these
emissions (unintentionally). Also, there is great interest in producing good regionalised
climate scenarios for impact studies and designing adaptation measures. It is particularly of interest to have a good understanding of effects which are specific to the
coastal zone and have to do with the transition between land and sea, such as the
effect of seawater temperature on rainfall intensity.The design of no-regret adaptation
measures benefits from a thorough examination of extremes. In addition, much more
knowledge is required with regard to the possible impacts of climate change on the
morphology, water management and ecology of the Wadden Sea Region and the
robustness and resilience of existing natural and human systems.
Finally, innovative adaptation measures will have to be developed, based on the above.
Creative ideas will have to be worked out on the basis of overall impact on the future
situation. Robustness and resilience are also key words in this connection. In the
area of climatic impact and adaptation, knowledge development can only take place
where climatological and meteorological knowledge interacts directly with knowledge concerning ecology, geomorphology and society.
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Facts & Figures
Financial overview
for Wadden Academy
for period 1 Jan 2009 31 dec 2010

All the amounts
stated in this
overview are
x euro 1,000

Funding for Wadden Academy
from Wadden Fund and
province of Fryslân

ouT

office

The board of the Wadden Academy was
officially appointed on 30 July 2008 and
its members are as follows:

Klaas Deen
Executive secretary to the Board
tel +31 (0) 58 233 9031
mob +31 (0) 6 144 013 74

Prof. Pavel Kabat
(chair: climate, Water and spatial
planning portfolio) Full professor and
chair holder, earth system science
and climate studies at Wageningen
university and research centre; chair,
board of Wageningen climate centre
(ccb); science director, dutch National
climate research programme; lead
Author, ipcc 4th Assessment report
and co-recipient of Nobel peace
prize (2007).

Dr. Tim van Oijen
Research Fellow
tel +31 (0) 58 233 9033

Prof. Jos Bazelmans
(cultural history portfolio)
member of the board of the dutch
cultural heritage Agency and holder of
the endowed chair of Archaeological
conservation at the Vu university
Amsterdam.

209
Accommodation and
office expenses

ouT

Prof. Peter Herman
(ecology portfolio)
head of spatial ecology working
group, Netherlands institute of ecology
(Nioo-KNAW) and professor of
estuarine ecology at radboud
university, Nijmegen.

770
staff costs

Dr Hessel Speelman
(geoscience portfolio)
project director, public Knowledge
infrastructure reform and former
director of the Netherlands institute
of Applied geosciences (TNo).

ouT

1.195
ouT

26
start-up
costs

Prof. Jouke van Dijk
professor of regional labour
market Analysis at the university
of groningen.
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jan 2009 / dec 2010

Board

In

2.200

research, scientific studies,
reviews, conferences
and seminars
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Dr. Maria van Leeuwe
Research Fellow
tel +31 (0) 58 233 9030
Drs. Syds Wiersma
Project staff
tel +31 (0) 58 233 9032
Sjerpy Joustra
Secretary
tel +31 (0) 58 233 9030

members of the
administrative
advisory committee
Ed Nijpels (chair)
Prof. Douwe Breimer
Prof. Franciscus Colijn
Marius Enthoven
Prof. Taede Sminia

members of the
research advisory
committee
Prof. Cees Buisman (scientific director,
Wetsus) Prof. Carlo Heip (director, royal
institute for sea research (NioZ)) Dr.
Hein Haak (director, climate and seismology, KNmi) Prof. Suzanne Hulscher
(professor of Water management,
university of Twente)

Prof. Goffe Jensma
(professor of Frisian language and
literature, university of groningen)
Prof. Jack Middelburg
(director, darwin centre, university of
utrecht) Prof. Peter Nijkamp (university
professor, Vu university Amsterdam)
Prof. Reinier Salverda (director, Fryske
Akademy) Dr. Martin Scholten (director, imares) Prof. Louise Vet (director,
Netherlands institute of ecology)
Prof. Huib de Vriend (director, deltares)
Prof. Frans Zwarts (Formerly rector
magnificus, university of groningen and
professor-director at university
campus Fryslân)

members of the
socio-economic
think-tank
Rindert Dankert (botanist and
Administrator) Jan Asselbergs (chair
Wadvaarders) Gerard Brouwer
(ex-chair, cNb) Monique van den
Dungen (Advisor on government and
the environment, groningen seaports)
Tineke Jensma-de Vries (crop farmer)
Nynke-Rixt Jukema (Architect)
Frans Keurentjes (farmer and Friesland
campina supervisory director)
Martinus Kosters (former member of
the executive board of NhTV breda
university of Applied sciences) Frans
Musters (director, rabo Noord groningen) Hein Pols (leisure business owner)
Marc van Rijsselberghe (member,
stichting Waddengroep) Pim Visser
(director, haven en Visserij den helder)
Menno Groeneveld (gasunie energy
transition manager and initiator of the
Afsluitdijk sustainability centre) Evert
Wind (deputy director, North Netherlands chamber of commerce)
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Interview
Trilateral
cooperation
Jens enemark
and bernard
baerends

TIme For
an academy
For The Whole
WAddeN seA
regioN
From Dutch Waddenzee to German
Wattenmeer to Danish Vadehavet. As
if it is not complicated enough getting
all the Dutch players to cooperate in
and around the Wadden Sea Region,
there is also an international component. The three Wadden Sea countries
work together in the Common Wadden
Sea Secretariat (CWSS) to preserve
the precious landscape.

By maartje smeets
With its salt marshes,
sandbars and barrier islands,
the Wadden sea covers about
500 km along the coasts of
the Netherlands, germany
and denmark. This makes it
the largest continuous tidal
area with islands in the world.
The task of the cWss is to
encourage contact and
cooperation between the
three Wadden sea countries.

Jens Enemark, who is originally from
Denmark but speaks fluent Dutch, runs
the office of the seven-strong CWSS
in the German city of Wilhelmshaven.
“Protection has always been the most
important pillar of the trilateral cooperation. This cooperation arose from the
exchange of knowledge and science. The
undoubted highlight came when the
German and Dutch tidal flats were
awarded the status of World Heritage Site
in 2009.”
The initiative for the trilateral cooperation came from the Netherlands. According to Bernard Baerends, this is because
of the long experience which the Netherlands has had in dealing with dilemmas
concerning the Wadden Sea Region.
Baerends is the project manager for trilateral Wadden Sea cooperation at the
Ministry of Economic Affairs, Agricul-

ture and Innovation. “The tidal flats and
the activities that do or do not take place
there have been the cause of much debate
and discussion in the Netherlands for
decades. For example, the plans to drain
a large part of the Wadden Sea in the
1960s caused a real stir. In the Netherlands, more than in Germany and Denmark, a large numbers of players are active
on and around the tidal flats, all of them
fighting for their own interests, including
scientists, policy makers, conservationists,
NGOs, businesses, fishermen, mining
companies and water sports enthusiasts.
This has generated a lot of debate, consultation and research.”
draining the tidal flats
Denmark appears to be less keen to
protect the tidal flats but, according to
Baerends, that is a distorted picture. The
Wadden Sea Region in Denmark is
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much less adversely affected than in the
Netherlands and Germany, so there is
less need to enter into consultations or
grant it protected status. Moreover, the
Danish Vadehavet is a relatively small part
of the total Danish coastline. By comparison, the Dutch Waddenzee and the
German Wattenmeer represent a large
part of the Dutch and German coast
respectively. The Dutch approach to dilemmas and themes that concern the
tidal flats is characterised by the typical
system of consultations to reach consensus. While nature conservation is extremely important, there must also be a
place for human activity and economic
development. For example, the Towards
a Rich Wadden Sea Programme focuses
on richness for people and nature. Players
work towards this end in many consultative bodies, such as the Regional Wadden
Sea Region Board. (See page 56 Knowledge is essential to create the best policy
for the Wadden Sea Region).
The German government has granted its
part of the Wadden Sea protected status
by designating it as the Schleswig-Holsteinisches Wattenmeer national park.
Baerends continues: “Trilateral cooperation has been designed so that each
country can continue to deal with the
Wadden Sea Region in its own way. International agreements are made on the
basis of regional and national policy. Although they do not involve sanctions,

The undoubted
highlight came
when the German
and Dutch tidal
flats were awarded
the status of World
Heritage Site
in 2009

trilateral cooperation

they are political agreements which have
the effect of binding the countries together and inspiring them. It was mainly
because of the trilateral agreements, for
example, that no wind turbines have been
erected in the Dutch Wadden Sea.”
The scientific foundations that initially
bound the Wadden Sea countries together have weakened over the past decade.
In establishing the CWSS,
scientific institutes from the
three countries were seeking
each other out in order to
initiate research. According
to Jens Enemark, this scientific cooperation has not been
as strong in recent years as it
could have been. “At national
level, the policy agenda determines the allocation of
research money. In the Netherlands, for example, this has
led to the EVA II fishery study.
Germany and Denmark are
conducting their own research and the
focus is different from that of the Netherlands. Here and there, cooperation
does take place, but it would be best if
the three countries conducted integrated
research together. More joint research
into the consequences of climate change
is especially desirable.”
academy for the whole
Wadden sea region
According to the two experts, an organisation like the Wadden Academy would
be an excellent instrument for facilitating that research. Says Enemark: “The
Wadden Academy has very quickly
proved its worth and is recognised trilaterally as a reliable research organisation.
Actually, there should be an Academy for
the whole Wadden Sea Region, not just
for the Dutch part.The Wadden Sea must
be protected and managed as a whole. It
is a region for which the countries bear
joint responsibility. The quality in one
part of the region has an effect on the
region as a whole.”
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Knowledge is a basal value for the entire
Wadden Sea Region. Without knowledge, there will not be good management
or sufficient protection. “This knowledge
must therefore be kept continuously up
to date,” says Bernard Baerends, “if we
want to be able to face up to future challenges.These challenges will only increase
the urgency of establishing far-reaching
scientific cooperation.”
It was therefore decided at the international conference in 2010 to set up a trilateral research platform. Says Baerends:
“The Wadden Sea’s World Heritage status
actually imposes a moral obligation on us
to lead the way in research. The Netherlands, Germany and Denmark are rich
countries. It is precisely in these countries where it should be possible to work
on thorough research, e.g. into the effects
of climate change. It is now up to us to
prove that we are worthy of this World
Heritage status.”
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science as a catalyst
According to Enemark, the political
commitment from the three Wadden Sea
countries allows us to be confident of the
future of the trilateral cooperation. Noone disputes the need for protection. For
all three countries, their part of the tidal
flats is the largest continuous protected
national nature reserve. As well as NGOs
and conservationists, scientists and an
organisation like the Wadden Academy
have a key part to play in keeping politicians involved, according to Enemark.
“Scientists must now, more than in recent
years, become the catalyst for keeping
attention focused on the Wadden Sea
Region as a whole. It is not just a question of money. Communication also plays
an important role. In this respect, all Wadden Sea researchers can learn from the
Wadden Academy. It has been able to
translate research in a positive way into
books, symposiums and a Research
Agenda, thereby keeping this research
firmly implanted in the minds of the
public and politicians alike. It is therefore my wish that the current Wadden
Academy should gain a trilateral dimension so that it can achieve this at international level as well.”

Bernard Baerends fully endorses this wish, with the
proviso that such an academy
should remain independent
at all times. This could be
guaranteed by an international organisation, just like
the current Wadden Academy,
to be embedded in the Royal
Netherlands Academy of Arts
and Sciences and its German
and Danish sister organisations. “As far
as climate change is concerned, it is important to focus on research with a longterm and multidisciplinary approach.
On this subject especially, well-founded
research is essential; a sober assessment
must be made of the current situation
and how we should proceed.”
The recognition of the Wadden Academy
and its achievements is, according to Jens
Enemark, gaining support internationally. On the one hand, the leading names
from the world of science who have associated themselves with the academy are
responsible for this. On the other hand,
the way in which the academy has managed to tread the fine line between science
and policy without losing its independence is appreciated internationally. “Initially, there was
some scepticism,” says Enemark.
“Another new research institute,
when a lot of research is already
being conducted in all countries.
But the Wadden Academy has
gained its undisputed position on
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3
its own merits by opening itself up to
input from all kinds of parties. After just
a year, there was a sound, well-informed
research agenda on the table which practically all the parties could subscribe to.
A fine example of longer term, crossborder research. And that is what we need
so badly in these times of climate change.”
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The way in
which the Wadden
Academy treads
the fine line
between science
and policy is
appreciated internationally
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network map
since its foundation in 2008,
the Wadden Academy has
endeavoured to create an
extensive national and international network.
This map shows the range of
symposiums that the Wadden
Academy has organised.
The attendees came from the
Netherlands, germany
and denmark.
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Wadden
academy
PrIZe For
“chiNese
TAKe-AWAy”
iN The
WAddeN
seA
ecological theories on the foraging
behaviour of animals predict that predators
will seek and eat their prey where prey
density is at its highest. however, my
doctoral research, for which i was awarded
the Wadden Academy prize in 2009, shows
that this scenario is not always correct.
if predators are troubled by competitors
that, for example, steal their prey, it is better
to use a take-away strategy, i.e. catch the
prey where food is most plentiful and then
eat it in a place where food is less plentiful
where there are fewer competitors.

shore crabs are experts in opening mussels.
This crab has made an opening in the tip of the mussel
and is now trying to insert the tip of its left claw into the
mussel to cut through the muscle that keeps it closed.
however, crabs prefer to break mussels open with their
claws in a similar way to the way we use
a nutcracker to crack open walnuts.

essay

Isabel Smallegange

What is the best foraging strategy for a predator?
The most obvious strategy is to go to the patch
where the food supply is most plentiful. But if all
predators do this, the supply of prey per predator
declines rapidly.This is known as exploitation competition. At the same time, predators also lose time
fighting over the dwindling amount of prey. During
this time they cannot search for prey and this reduction in the feeding rate is referred to as interference
competition. If there is a lot of interference competition, it may be better from an individual predator’s
point of view to go to a patch where prey is less
plentiful but where there are fewer predators and
it can therefore catch more prey than at the very best
food patch.

between a rich and a poor food patch, showed that
shore crabs dispersed so that they caught their prey
in places where they could achieve the maximum
feeding rate. However, the crabs did not remain in
that patch to consume the mussel but carried it
away to the poorer food patch where there was less
competition and where they could eat their mussel
in peace (the take-away strategy). Consequently, the
crabs were evenly dispersed across the two patches.
This study has produced new insights
into the foraging behaviour of animals,
such as the “take-away” strategy in which
shore crabs catch their prey in a plentiful
food patch and consume the prey elsewhere, where there are fewer competitors.

How this consideration affects predators’ patch
choice and dispersal is a subject that biologists have
been studying for many years. But as yet no biologist has actually studied the way in which interference competition determines foraging predators’
patch choice and the (type of) behaviours exhibited.
The reasons for this are that studies into the impact
of interference competition have usually focused on
determining whether competition was taking place
at all and not the behaviours exhibited, and the
impact of exploitation competition could not be
ruled out in any of these studies. My research, which
I conducted at the Royal Netherlands Institute for
Sea Research (NIOZ: www.nioz.nl), shows the
results of interference competition among foraging
shore crabs (Carcinus maenas) as well as the relationship between the supply of prey and the presence
of other crabs and foraging crabs’ choice of food
patch. I conducted behavioural experiments in the
climate chambers at NIOZ. I varied the supply of
prey (mussels, Mytilus edulis) and the density of shore
crabs and filmed the crabs’ foraging behaviour. I
chose an experimental set-up in which the prey
density could be kept almost constant, thereby
avoiding the effects of exploitation competition.
The crabs lost time fighting each other and also
avoiding or chasing other crabs. Consequently, their
feeding rate declined when the number of congeneric individuals increased. The results of patch
choice experiments in which crabs could choose

I have been awarded the Wadden Academy Prize for my doctoral research into
the foraging behaviour of the shore crab.
This token of appreciation for my research is an enormous boost for me and
has given me more confidence to design
and conduct my own research.This boost
in confidence is very important because
if you want to get your scientific career
off the ground you have to develop your
own line of research based on your own
ideas. In addition, such independent
prizes for completed research in turn
help to obtain new research funds. In my
experience, a relatively large number
of research prizes are awarded for junior
researchers in the Netherlands, compared with other European countries.
The effect of awarding this type of prize
should not be underestimated and I hope
that many of those coming after me will
reap the benefits of this Wadden Academy initiative and that it will help them
to achieve the currently very difficult
ambition of obtaining a permanent
research post!
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Interview
rcW chair
John Jorritsma

“KnoWLedge Is
essenTIaL To creaTe
The besT policy
For The WAddeN
seA regioN”
As the Queen’s Commissioner for Fryslân,
John Jorritsma is also chair of the Regional
Wadden Sea Region Board (RCW).
For the Wadden Academy Annual Report
2009 and 2010, he discusses the role of the
RCW, the administrative complexity in the
region and what the Wadden Academy
means for public administrators.

By maartje smeets
how does the regional
Wadden sea region board
(rcW) ensure that the
interests of fishermen and
conservationists as well as
those of energy companies
and farmers are represented
in the Wadden sea region?

What is the role of the RCW in the Wadden Sea Region? There are so many

municipalities, provinces, water boards
[waterschappen] and government departments involved in the Wadden Sea that
you could act much more decisively by
combining forces and seeking consensus.
This process was started over thirty years
ago.The Wadden Sea Region Coordination Board (CCW) was established by
Royal Decree in 1980. An evaluation of
the situation led to the establishment of
the Regional Wadden Sea Region Board
in 1991. It was given the task of coordinating the implementation of Wadden
Sea policy, most of which had been formulated by the Dutch government. This
meant that the RCW’s main role was to
be a consultation platform for the three
layers of government involved.
In 2007, the RCW was given an expanded role. Its task was no longer merely to
implement policy but also to further develop it. The RCW is now a consultative
body. All the players who have roles and

responsibilities in the Wadden Sea Region
come together and coordinate their activities. In this way, we try to avoid duplication of effort and we find out sooner
if work is still outstanding somewhere.
This is mostly about policy. For example,
we have jointly given sea fishing a new
future with the Strategic Agenda for Sustainable Fishing [visie Duurzame Visserij].
I also think that the establishment of the
Towards a Rich Wadden Sea Programme
is a good example of the result of this
cooperation. It describes how we intend
to strengthen the natural environment in
and around the sea in a sustainable way.
Many different interests are at play
around the tidal flats. How does the
RCW ensure that everyone, from fisherman to conservationist and from
resident to farmer, feels at home in the
Wadden Sea Region? The policy docu-

ment “Léven in de Wadden” [Living in
the Wadden Sea Region] states our intention to preserve and strengthen the natural
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environment and keep the region open
for residential, employment and recreational purposes. These activities are not
mutually exclusive but can take place
simultaneously. The Wadden Sea Region
has long been a place where humans and
animals live together. That continues to
be our starting point. Since “Léven in de
Wadden” got under way, many projects
have already been set in motion. Just consider, for example, the plans to develop
the natural environment and the economy in a sustainable way. Another example
is the responsible policy on fishing.There
is also the example of the four harbours,
Harlingen, Delfzijl, Eemsmond and Den
Helder, which are currently discussing
differentiation and specialisation.
As chair of the RCW, I see that projects
are more difficult to get off the ground
in other areas. The magnificent trilateral
Lancewad plan, for example, has been
awaiting implementation for years. In
the plan, the Netherlands, Germany and
Denmark will cooperate to keep alive the
cultural and historical heritage of the
centuries-old tidal landscape with its
terps, dykes, ancient coves, fishing ports,
farms and churches.We all fully appreciate
the intentions of the plan but no-one is
taking the initiative to actually implement it locally or, preferably, across the

We don’t hold
meetings about
the Wadden Sea
because we like
holding meetings,
we hold meetings
so that we can
serve the Wadden
Sea Region as
effectively as
possible

John Jorritsma
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region. Although the RCW
is trying to fill this gap, it
does not have the overriding authority to really get
anything off the ground.
It is also difficult to make
agreements concerning the
appearance of the landscape
of the Wadden Sea Region
that will gain broad support.
All of the municipalities around the Wadden Sea must
take account of tranquillity,
undisturbed darkness and visual quality in their zoning
plans.Yet mega farms are permitted in one Wadden Sea
province but not in another
province. Wind turbines are
appearing at the northernmost point of North Holland, while Fryslân is reluctant to install wind turbines
in the Wadden Sea Region.
How does the RCW get more power to
speed up the decision-making process
around this kind of dilemma? The con-

sultants Berenschot carried out an evaluation of the RCW. The parties surveyed
stated that it would be good if the RCW
took control of such matters. It would
therefore be turned into an initiating
body. The RCW would then be allowed
by its partners to call parties in and set
to work, i.e. to initiate policy. We fully
respect the Thorbecke principle in the
final decision-making process. It is good
to note that individual players in the
RCW expect an added value, which entails lightening the workload at municipal or provincial level. The Berenschot
report is now before the Dutch parliament. At the request of the Minister of

Infrastructure and the Environment Schulz
van Haegen, I have been working with
a steering group in recent months to
produce a new administrative structure
for the Wadden Sea Region.
How can we prevent the “administrative complexity” in the region from getting out of hand again? Considering a

better structure for the RCW won’t do
it. It will only work if we use it to help
the Wadden Sea and the whole Wadden
Sea Region. Because that is its main purpose. We don’t hold meetings about the
Wadden Sea because we like holding
meetings, we hold meetings so that we
can serve the Wadden Sea Region as effectively as possible. If we look at how
things have gone in recent years, we have
to conclude that we kept discussing the
same subjects with public administrators
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in too many small groups. It is good that
we are now breaking this habit. In future,
it must be a matter of course for subjects
concerning the Wadden Sea to end up on
the RCW’s boardroom table. We will be
considering highly practical subjects
such as issuing permits, maintenance and
management. But we would also look at
policy matters that concern the whole
region such as world heritage status
(tourism) and (wind) energy.

The good thing
about the Wadden
Academy is that it
unites knowledge
and knowledge
institutes, where in
the past there
was envy

One of the problems in recent years has
been that each time a problem arose, a
new committee would be set up to solve
it. We have to get away from this kneejerk reaction. Allow the RCW to develop
into the only administrative body for the
Wadden Sea Region.When new subjects
come up, as happened last year with the
Wadden Sea Delta Programme, it will
have to be a matter of course in future
for the RCW to go to work on them.
This will prevent the number of management clubs across the Wadden Sea
Region from expanding again. Prime
Minister Mark Rutte referred to this expansion of government in general as
“administrative obesity”. Let’s choose to
stay slim instead.We will then have more
energy left over that we can use in the
Wadden Sea Region rather than in the
meeting circuit. In future you can be sure
that the RCW will be developing policy
in an integrated way, with the support of
all the partners involved in the region.
There is currently too little of this cooperation. We would benefit from much
more of it.
In what ways does the RCW (policy)
cooperate with the Wadden Academy
(science)? At the RCW, we are regularly

confronted with policy issues which are
so complicated that we need background
information based on scientific knowledge. Officials from the RCW sometimes
visit a conference held by the Wadden
Academy and ask themselves at the end
of the day: what policy question was an-

swered today? On the one hand, knowledge must be allowed to evolve independently while on the other hand,
I think we at the RCW have to specify
more clearly the areas about which we
need knowledge. But to go back to the
Towards a Rich Wadden Sea Programme:
policymakers and knowledge workers
work together well and as equals in this
programme. In this way, we derive maximum benefit for the region. This can be
done in more areas. We are aware of this
and that is of course already an important step.
How could this cooperation develop in
future and what is needed for this? If the

RCW’s role in the region is strengthened
and we start producing an annual programme, it would be better to specify the
areas in which the RCW needs more
knowledge. The Wadden Academy can
then consider whether these questions
can be answered and, if so, how. This can
lead to more research being initiated by
the Wadden Academy.
Based on the academy’s research, policymakers will be able to update and objectify their knowledge so that we can make
the best policy choices.
How should the Wadden Academy
develop in future, in your view? The

Wadden Academy should grow to become
a body that indisputably and undeniably
acquires knowledge about the Wadden
Sea Region and shares it with understanding and great respect. It should have
an image like that of Statistics Netherlands
(CBS), the Netherlands Organisation for
Applied Scientific Research (TNO) and
the Netherlands Bureau for Economic
Policy Analysis (CPB), but for the Wadden
Sea Region. It must also be independent.
The good thing about the Wadden Academy is that it unites knowledge and
knowledge institutes, where in the past
there was envy. In this regard, I would say:
Wadden Academy stay neutral!

column

column
loek
hermans

KnoWLedge
managmenT
AT The
WAddeN
FuNd
The Wadden Academy is a
partner of considerable importance for the Wadden Fund
Advisory Committee. The
Wadden Academy can judge
whether research projects
that call for a grant from the
Wadden Fund contribute to
knowledge generation. This
judgement is important to the
Advisory Committee when
deciding whether or not to
pass the project application.

Loek Hermans

59

In 2004, the Dutch government decided to invest an additional €800
million in the Wadden Sea Region.
The Wadden Fund has the task of
managing this sum for a period of
20 years.The Wadden Fund Advisory
Committee, comprising six experts
and a chair, is tasked with advising
the minister on subsidy applications.
Does the project increase and enhance the natural and scenic features
of the Wadden Sea Region? Does the
project reduce or eliminate external
threats to the natural resources of the
Wadden Sea? Does the project contribute to sustainable development in the region and is it geared to a
substantial transition to a sustainable energy management system? Does
the project contribute to the development of a sustainable knowledge
management system for the Wadden Sea Region?
The Wadden Fund Advisory Committee expects projects with a knowledge component to be more than just fundamental research. In its integrated research agenda “Knowledge for a sustainable future of the Wadden”,
the Wadden Academy has identified the gaps in knowledge in the themes
that the Wadden Fund is focusing on. The Advisory Committee expects
project applications that intend to make a claim on the fund to anticipate
these knowledge gaps.
Although not mandatory, those submitting projects with a knowledge
component are recommended to contact the Wadden Academy as it can
give them advice. The Wadden Academy’s findings also help the Wadden
Fund Advisory Committee in their deliberations. In this respect, the
Wadden Academy’s judgement plays an important part in the deliberations
of the Wadden Fund Advisory Committee with regard to funding applications for research projects.
The Wadden Academy is increasingly improving its position. Take the
Metawad project. This projects investigates the international relationship
between the Wadden Sea Region and other ecosystems. Partly as a result
of the Wadden Academy’s assessment, the nature of the research component
and the quality of the research in the field in which the project would be
operating were made clear. The Wadden Fund Advisory Committee
recommended that this project should be approved, which resulted in the
project being implemented. In this way, the Wadden Academy and the
Wadden Fund Advisory Committee work closely together to create a highquality knowledge management system for the Wadden Sea Region.
Loek hermans
chair, Wadden Fund advisory committeew
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Wadden
sea
research
good
WorK
“indeed, i spent a couple of days of my life
cutting mud and hunting bivalve molluscs
known as baltic clams and i have to say:
it does have something in it, the idea that
you can do something like this, that you
can fend for yourself in this way. And it was
enjoyable too.” That’s how Koos van
Zomeren began his column “good work”
on the front page of the Nrc handelsblad
newspaper, one of a series in which he told
his readers about Wadden sea research
near griend. good work and good research
in the Wadden sea, there are few who would
dare to say in public that they don’t want
this. but what constitutes “good research”
and what conditions are required to get it
off the ground?

What
constitutes good
research and
what conditions
are required
to get it off the
ground?

essay

I’ll begin at the end, the “products” of Wadden Sea
research, the publications, the new information on
which we can continue to build both in our minds
and in terms of policy. Scientific publications are
the material representation of a relationship of trust.
Trust between enthusiastic discoverers of how the
world works and sceptical listeners who assess the
evidence on its merits both before and after publication.The greater the claims, the stronger the focus
on the quality of the observations, the statistical
analyses and the validity of the reasoning followed.
Ultimately, this results in a qualitative hierarchy of
publications.The best substantiated and most imaginative work ends up in the best read professional
journals, which are often the most frequently quoted.
Because of its openness and honesty and because of
the quality required in scientific publishing, I believe
it is in the general interest for all future Wadden Sea
research to be subjected to this “trial by publication”
before and after the event. Almost all academic research funding in the Netherlands is distributed on
the basis of such criteria. However, when it comes
to the distribution of government funding for applied ecological work – a much larger amount of
money – it seems that the
usefulness and necessity of
scientific publication suddenly cease to apply.
It is also good to have a look
at the start of the scientific
research process.Where is the
best work actually being done,
what are the conditions and
how does creative and sound
work come to fruition? You
need relatively small groups
within which people can
complement each other’s expertise and talent. Small
groups which are properly
shielded from the issues of
the day, are properly funded
and try to be the best in healthy rivalry with others.
They are groups that consist of one or more senior
researchers, one or more junior researchers, a few
doctoral students and a few research assistants.

Theunis Piersma

It is vitally important that they work together in
the field, in the lab and in discussions. And it is of
national interest that we come to realise that scientific rivalry between well-matched units generates
a marvellous driving force.
Perseverance
Then there is another factor: perseverance, persevering for a very long time. Perhaps I can illustrate this
on the basis of work in which I have been involved
myself, that is to say research into the Baltic clams
that Koos van Zomeren referred to.There were two
reasons for being interested in the depth at which
Baltic clams live in the tidal flat bed. First, this burial
depth is of vital importance to the Baltic clams
themselves. If they are too close to the surface, they
will be easily found and eaten by predators. If they
are buried too deep, they will starve to death because their siphon, the “vacuum cleaner hose” that
they use to suck diatoms from the surface of the
tidal flats, will be too short.
Second, their burial depth is of vital importance to
red knots. They in turn will starve to death if Baltic
clams live out of reach – if the clams are deeper
than four centimetres, a red knot’s bill is already
too short. By comparing the burial depth measurements that we had taken over the years, we discovered
not only that we were encountering fewer and fewer
Baltic clams but that these clams were also living at
increasingly shallow depths. This was interesting
because it explained why cockle researchers, who
only counted Baltic clams in the top layer of the
tidal flats, claimed that Baltic clams were not declining in the Wadden Sea, whereas researchers who
sampled the clams over their whole habitat depth
were worried about the decline in stocks.
It was particularly interesting because during the
autumns prior to summers in which a lot of Baltic
clam spawn was present on the tidal flats, the clams
lived buried at relatively deep levels. If their reproductive future looked good, they played safe. If it
looked bad, they were prepared to take risks by staying close to the surface. Good research into matters
such as the burial depth of Baltic clams enables us
to look into the future of the tidal flats.
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The Wadden
academy
for science
and policy

The resolution establishing
the Wadden Academy
describes the three tasks
of the Wadden Academy:

overview

01. With regard to identifying knowledge
gaps as described in Task 1, the Wadden
academy has established the following
matters in the period under review:

a

01

02

To identify gaps in cross-domain
knowledge to assist in the sustainable
development of the Wadden Sea
Region and the articulation of
research questions relevant
to the region.

To promote a coherent
research programme at
regional, national and
international level.

03
To promote information supply
and knowledge exchange in and
between the knowledge world,
government, industry and
social organisations.

science & policy

The contents of the research Agenda are supported
by eleven scientific studies that highlight knowledge
gaps and articulate relevant research questions.
see “Publications” on page 66.

B

in addition, in the spring of 2010, the Wadden
Academy was asked by the then ministry of
Agriculture, Nature management and Food Quality
to take responsibility for monitoring the quality of
the implementation of the recommendation from
delta committee ii in respect of the Wadden sea
region in terms of process and content. The
Wadden Academy set up another committee for
this project, in this case under the chairmanship of
Academy chair prof. Kabat. This recommendation
was also made in 2010.
in the autumn of 2010, the Wadden Academy was
asked by the Ameland subsidence monitoring
committee to conduct a scientific audit in 2011
of the subsidence beneath Ameland. The Wadden
Academy has now set up a committee for this
purpose under the chairmanship of board
member dr. speelman.

The integrated research agenda
“Knowledge for a sustainable future
of the Wadden”
The research Agenda highlights the areas in which
knowledge of the Wadden sea region is lacking
and provides ideas for new research. The research
Agenda advocates taking the broad view of the
Wadden sea region, focusing on the longer term.
(see the summary of the research Agenda on the
last 16 pages of this publication). during the Wadden
open day [Waddentoogdag] on 30 may 2009, the
chair of the Wadden Academy, prof. pavel Kabat,
presented the integrated research agenda “Knowledge for a sustainable future of the Wadden” to
then government ministers cramer, Verburg and
huizinga, who were responsible for the Wadden
sea region. in the research Agenda, three generic
multi-disciplinary knowledge programmes are identified which focus specifically on the knowledge gaps
at system level and three research programmes that
relate to the knowledge base for a number of highly
topical social issues in the Wadden sea region at
the present time. Finally, two conditional themes
are described in the research Agenda.

scientific quality assurance of
large-scale government projects
in the spring of 2009, the Wadden Academy was
asked by the then ministry of Agriculture, Nature
management and Food Quality to take responsibility
for monitoring the quality of the Towards a rich
Wadden sea programme (prW) in terms of process
and content. The Wadden Academy set up a
committee for this purpose under the chairmanship
of board member prof. peter herman, who made
recommendations in mid-2009. The Wadden
Academy also performs an advisory role in the
prW follow-up.
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experience with the prW and the Wadden sea
delta programme appears to indicate that the
Academy’s involvement in scientific quality assurance also leads to the identification of cross-domain
knowledge gaps and the articulation of new research
questions relevant to the region.

c
d

symposiums
The Wadden Academy organises a symposium
twice a year, to which scientists, policymakers and
representatives of management and conservation
organisations are invited. The 2009 and 2010 symposiums were well attended. The fifth symposium,
held in 2010, was the first trilateral symposium.

new standard work on
the Wadden sea region
based on the research Agenda and the studies,
a start was made in 2010 on producing a book
which will present state-of-the-art Wadden sea
research as of today. it is the Wadden Academy’s
ambition for this book that it should become the
new standard work. An international editorial
committee has now been set up to determine
the structure and main points of the book.
The aim is to publish the book by mid-2012.
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Publication in a special issue
of a scientific journal
in 2010, the Wadden Academy explored the
possibilities of editing the integrated research
agenda and the studies so that a special issue of
a scientific journal could be devoted to them.
The result of this study is that a special issue of
a scientific journal will be written by the Wadden
Academy in 2011.

socio-economic Think-tank
for the Wadden sea region
The starting point for the Think-tank is to meet a
maximum of four times over the next two years to
discuss how to create a sustainable economic
future for the Wadden sea region. These meetings
should ultimately result in a publication to be
published by the Wadden Academy.

scenarios for the future
of the Wadden sea region
in 2010, the Wadden Academy arranged with the
Wadden sea council [Raad voor de Wadden] to
jointly investigate the options for effecting an
integrated long-term development with regard to
the Wadden sea region. A definite start will be
made on this study in 2011, also in consultation
with the socio-economic think-tank set up by
the Wadden Academy.

I

starting in 2009, the Wadden Academy has
awarded the annual Wadden Academy prize in
order to encourage young researchers to conduct
research on the Wadden sea region. The prize is
awarded for the best doctoral thesis and the best
masters paper in alternate years.

02. With regard to the second core task,
the promotion of a coherent research
programme at regional, national and
international level, the Wadden academy
has undertaken the following activities:

a

International graduate and research
school as part of university campus Fryslân
in 2010, the Fryske Akademy and the Wadden
Academy joined forces to create an international
graduate and research school (igrs) as part of
university campus Fryslân (ucF). The ucF igrs
focuses primarily on doctoral students: a good mix
of carefully selected, excellent young scientists from
different disciplines, who meet regularly during
their doctoral research at the ucF summer and
Winter schools that will take place in Fryslân.
under the supervision of renowned international
scientists, they will be engaged in excellent and
innovative scientific research in an international
perspective relating to the specific Frisian hot
spots: Quality of life, multilingualism, sustainability,
Tourism, Water, energy and climate. The international research school has a budget of around
€ 8 million for the next four years.

Wadden academy Prize

B

advice on proposals submitted to
the Wadden Fund advisory committee
in the spring of 2009, the Wadden Academy and
the Wadden Fund Advisory committee agreed
that the Wadden Academy should be involved in
projects that are forwarded to the Advisory committee. With effect from the third tender, held in 2010,
the Advisory committee has been giving serious
consideration to whether the parties submitting
projects which had a knowledge component had
sought to coordinate their content with the Wadden
Academy at the preliminary stage. in the third
tender, the Wadden Academy assessed 17 projects
with a knowledge component.

overview

c

At the conclusion of the trilateral conference in
december 2010, NWo and its german sister
organisation bmbF launched a bilateral research
call worth a total of €2 million. The Wadden Academy initiated this call which focused mainly on
coastal research.

03. For the third core task, to promote
knowledge exchange in and between
the knowledge world, government,
industry and social organisations, the
Wadden academy has undertaken
the following activities:

a
B

encouraging international
research programmes
At the end of 2009, the Wadden Academy began
to actively encourage international research
programmes. in 2010, this was followed up by
presenting the brochure “Towards a trilateral
research agenda” to dutch, german and danish
government ministers during the trilateral governmental consultation on sylt in march 2010 and by
organising a trilateral symposium in leeuwarden
on 8, 9 and 10 december 2010. The efforts to create
an actual trilateral agenda will continue in 2011.
efforts are being made to present a trilateral research
agenda to government ministers from the three
Wadden island countries during the next trilateral
governmental consultation in 2014.

Joint german-dutch research call

c

reviewing the archives on
the Wadden sea region
in 2009, the Wadden Academy, Tresoar, interwad,
rcW and the province of Fryslân took the initiative
to investigate the options for creating an information
system for the Wadden sea region. in early 2010,
it was decided in collaboration with Tresoar to open
up the relevant data and information files for a large
number of areas in the Wadden sea region.

Translating recent scientific literature
for a wider audience
in 2009, the Wadden Academy and the Wadden
sea society agreed to summarise on their websites
recent scientific literature on the Wadden sea
region in a form that would be understood by the
general public. With effect from september 2009,
a new article has been published on both websites
every week. in december 2010, a number of these
articles were published in a booklet that can be
purchased in the bookshop.

Lecture circuit across
the Wadden sea region
in 2009, the Wadden Academy and the National
uNesco committee agreed to organise uNesco
lectures in leeuwarden with effect from 2010. The
lectures in leeuwarden focus on the fact that the
Wadden sea was placed on the uNesco World
heritage list in 2009. The series of lectures began
in october 2010 and continues until may 2011.

science & policy

d
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Knowledge oerol
during the oerol 2010 Festival, the Wadden
Academy organised a joint symposium entitled
“beauty & brains”. This initial get-together was the
prelude to an annual meeting in which artists and
scientists involved in the Wadden sea region
meet and inspire each other.
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Publications
Wadden Academy
The publications can be
viewed or ordered online at
www.waddenacademie.nl.
go to organisation/
publications.

publications

research agenda

studies

Knowledge for a sustainable
future of the Wadden.

The many Faces of sustainability.

The Wadden sea in an
international perspective.

Describing, analyzing and measuring
sustainability in the Wadden region
Authors: René Jorna en Henk Hadders
(2010)

Current research in Germany
and Denmark Authors:
P. Schwemmer et al.
(2009)

Integrated research agenda of
the Wadden Academy

Valuation of functions
of the Wadden Area

Authors: Henk Folmer,
Anne van der Veen,
C. Martijn van der Heide
(2010)

if you want to read more
about the symposiums
organised by the Wadden
Academy, go to symposiums
on the same tab.
research agenda, summary (in english)

Knowledge for a sustainable future of
the Wadden. Integrated research agenda
of the Wadden Academy

Kennis voor een duurzame
toekomst van de Wadden.

Integrale kennisagenda van de
Waddenacademie

research agenda, summary (in dutch)

Kennis voor een duurzame toekomst
van de Wadden. Integrale kennisagenda
van de Waddenacademie

man always contrives to neglect
the things that are nearest to him.

Het ongekende verleden van een
bekende regio: het waddengebied
Author: Otto S. Knottnerus.
(2009)

de late prehistorie en protohistorie
van holoceen Noord-Nederland

Nationale Onderzoeksagenda
Archeologie,hoofdstuk 12.
Authors: J. Bazelmans et al.
(2009)

paleogeografie van het Waddenzeegebied, een sWoT-analyse

Je hebt nooit genoeg kennis.

Onderzoek naar de kennisbehoefte
in het waddengebied. Authors:
J. Klostermann et al.
(2009)

meTAWAd: de Waddenzee
als zwakke schakel in een
internationaal meta-ecosysteem

geschiedenis,herinnering en beleving.
Naar een cultuurhistorische en
sociaal-wetenschappelijke onderzoeksagenda voor het waddengebied.

In the bookshop

Author: J. Bazelmans
(2009)

For sale in the bookshop or can
be ordered for €9.50 on the website
of the Wadden Sea Society
www.waddenvereniging.nl.

(position paper Ecologie)
Authors: P. M.J. Herman et al.
(2009)

de ontwikkeling van het
waddengebied in tijd en ruimte

(position paper Geowetenschap)
Authors: H. Speelman et al. (eds.)
(2009)

op het snijvlak van risico en
Kansen- over ruimtelijke processen en
ontwikkelingen van het waddengebied

Towards a trilateral research
agenda of the Wadden sea Area.

Authors: S. Hartman, G. de Roo
(2009)

The importance of international
co-operation

Klimaatverandering
en het Waddengebied

Lecture series

Author: P.C. Vos
(2009)
Analyse van sociaaleconomische
problemen in het waddengebied

(position paper Sociale en Ruimtelijke
Economie) Leading Authors:
J. van Dijk, H. Folmer
(2009)

Waddenwijsheid
by maria van leeuwe
and Tim van oijen.

(Natuur)behoud in een
veranderende wereld

Authors: Th. Piersma et al.
(2009)

(position paper Klimaat en Water)
Authors: P. Kabat et al.
(2009)
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Wadden Academy

Brochure

Lecture Series No. 1
. 1,500 years of farming on
undrained salt marshes

Publication of a lecture by
Prof. Tjalling Waterbolk, Emeritus
Professor of Archaeology at the
University of Groningen, held
during the Wadden Academy’s
third symposium on
10 December 2009.

‘Gedeelde ruimte’
het Waddengebied in dertig
ontmoetingen’ by Jos bazelmans
with photography by harry cock

The book is published by and can
be ordered from the publishers,
Uitgeverij van Wijnen, for €19.50.

een lezingenreeks van
de nationale unesco
commissie en de Waddenacademie over het
waddengebied
In 2009 is de Waddenzee geplaatst
op de UNESCO Werelderfgoedlijst. Om op de Werelderfgoedlijst
van UNESCO te komen moet een
gebied heel bijzonder zijn (in de
bewoordingen van UNESCO: het
moet hier gaan om een outstanding
universal value). Naar aanleiding
van dit heuglijke feit organiseren de
Nationale UNESCO Commissie en
de Waddenacademie in samenwerking
met het Fries Museum en Tresoar
een lezingenreeks over dit unieke
gebied, waarbij het waddengebied
vanuit verschillende invalshoeken
wordt beschouwd.

data, sprekers en onderwerpen
de Wadden als
unesco-werelderfgoed
maandag 4 oktober 2010
20.00 - 21.30 uur
Drs. Greetje van den Bergh, (voorzitter
Nationale UNESCO Commissie)

de ontwikkeling
van het waddengebied
in tijd en ruimte
maandag 1 november 2010
20.00 - 21.30 uur
Prof.dr. Salomon Kroonenberg, (emeritus
hoogleraar Geowetenschap TUD)

natuur(behoud) in een
veranderende wereld
maandag 6 december 2010
20.00 - 21.30 uur
Prof.dr. Peter Herman,
(hoogleraar ecologie RU,
bestuurslid Waddenacademie)

de waardebepaling
van het waddengebied
maandag 7 februari 2011
20.00 - 21.30 uur
Prof.dr. Henk Folmer, (hoogleraar
Economie RUG en WUR)

het waddengebied;
de omstreden toekomst
van een culturele erfenis
maandag 7 maart 2011
20.00 - 21.30 uur
Drs. Otto S. Knottnerus,
(free-lance historicus)

de gevolgen en kansen
van klimaatverandering
voor het waddengebied
maandag 4 april 2011
20.00 - 21.30 uur
Prof.dr. Pavel Kabat, (hoogleraar
Aardsysteemkunde en Klimaatstudies
WUR, voorzitter Waddenacademie )

de Waddenzee als schakel
in een internationaal
meta-ecosysteem
maandag 2 mei 2011
20.00 - 21.30 uur
Prof.dr. Theunis Piersma,
(hoogleraar Dierecologie RUG)
De lezingenreeks wordt gehouden
in het Rijksmonument de Kanselarij
te Leeuwarden. Moderator is Drs.
Bert Looper, directeur van Tresoar
(Fries Historisch en Letterkundig
Centrum).
Prijs € 25,00 voor zeven
lezingen; € 5,- per lezing.
Kaarten in de voorverkoop verkrijgbaar bij de Waddenacademie,
ruiterskwartier, 121a leeuwarden.
of via de mail: sjerpy.joustra@waddenacademie.knaw.nl. en vanaf een half
uur voor aanvang van elke lezing
bij de Kanselarij.
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Appendix
Summary of the Research Agenda.
The full Research Agenda
can be found on the website
www.waddenacademie.nl.

Knowledge for a
sustainable future
of the Wadden
1 The Wadden Sea Region
The Wadden Sea Region consists of an extensive system of barrier islands, sea, tidal flats and
salt marshes, where almost undisturbed natural processes continue to shape the landscape
and habitat. The Wadden Sea Area accounts for 60% of all the tidal areas in Europe and
North Africa and provides a habitat for a very rich and varied flora and fauna. The area also
contains age-old man-made landscapes reflecting a unique adaptation by human beings
to the dynamics of a very special coastal area. The conservation status currently enjoyed by
the area was not achieved without effort. Since the 1960s, the Wadden Sea Region and
its future have been, and still are today, the subject of – sometimes heated – political and
social debate and controversy. Gradually, however, it has become generally realised that the
region requires special care. This has resulted in legislation and regulations, the guiding
principle of which is to preserve the natural values of the Wadden Sea Region while allowing
sustainable shared human use.
2 Ambition
It is the ambition of the Wadden Academy to develop the Wadden Sea Region into an
incubator for widely applicable integrated knowledge of sustainable development of a
coastal area, in which natural values are a key element and form the foundations of the local
and regional economy.The region is a meeting place for scientists from the Netherlands and
elsewhere, administrators, policy makers and management agencies. Together, they develop
sustainable and innovative solutions based on interdisciplinary knowledge. By 2020, the
trilateral Wadden Sea Region will be the best monitored and best understood coastal system
in the world.
3 The Wadden Academy, its tasks and the research agenda
Devising a sustainable future for the Wadden Sea Region requires new knowledge and
expertise concerning the natural, economic and socio-cultural condition and development
of the region. Established on 30 July 2008, the Wadden Academy has the task of providing
a sound scientific basis for the management of the natural and social values represented by
the Wadden Sea Region. As the first task of the Academy, the present research agenda
provides an overview of the gaps in our knowledge and the most pressing scientific questions.
The agenda is the result of an intensive cooperative venture between the Wadden Academy
and a large number of policy makers, administrators and scientists. As such, it also reflects the
Wadden Academy’s second task: to create a sustainable network for the joint formulation
of research questions and the exchange of knowledge and information between science,
government, private parties and social organisations. The Wadden Academy has entered into
cooperative ventures with a number of ministries, organisations and institutes to ensure that
the Wadden Academy’s research agenda will play a part in the planning and consolidation
of research relating to the Wadden Sea Region, the Wadden Academy’s third task. When
carrying out research, the Wadden Academy advocates a procedure which involves a coproduction of knowledge by scientists, knowledge workers in public and private bodies and
policymakers. All the parties benefit from ‘engaged scholarship’: more practical relevance
and improved scientific backup.

4 The perspective of the Wadden Academy
The guiding principle for the Wadden Academy is to preserve the natural values of the
Wadden Sea Area while allowing sustainable human use. However, the Wadden Academy
notes that there is debate as to which natural values are the most important and as to the
nature and extent of the restrictions on human use. For this reason, the Wadden Academy
– in consultation with all the parties involved – is focusing on identifying the research
questions which are relevant to achieving a sustainable future for the region. It is an objective
of the Wadden Academy that all parties can put their trust in the systematic application by
the Wadden Academy of the scientific rules for articulating problems and issues and for
prioritising scientific questions.
The Wadden Academy focuses its attention on the study of changes which are taking place
over different space and time scales and are the result of the interaction between the
geosphere, hydrosphere, atmosphere, biosphere and humankind and society. Although, in
the approach adopted by the Wadden Academy, great value is attached to knowledge of the
region’s historic development on longer and shorter time
scales, the historical conditions of the natural and sociocultural system cannot automatically serve as targets for
the region’s future development. The Wadden Academy
endorses research into conceivable future scenarios in
which environmental and socio-economic developments
or – rather – options are sketched out. How can the assets
of the region be valued, what opportunities exist to preserve these values, and what investments are required?
What values may be created under the changed circumstances that will pertain in future? What scenarios will
produce a configuration of planet, people and profit that
will have a permanent adverse effect on the resilience of
the region and how can this be avoided? The Wadden
Academy intends to play a part in this debate on future
options for the Wadden Sea Region by providing scientific understanding of how the
region functions as a coherent system of natural processes, humanity and society.
Wadden Sea research has long been dominated by the natural sciences. Socio-economic
research and, to a lesser extent, historical research is grossly under-represented in terms of
volume and importance. The Wadden Sea Area and Wadden Sea Region should figure
more prominently on the research agenda of economists, urban planners, experts on public
administration, historians, sociologists, psychologists, anthropologists and cultural scientists.
They can identify those who feel involved in the Wadden Sea Area and in what way, how
this involvement is justified in history, what interests are at stake, what reference images
of the landscapes are used and how this will affect the future of the area.
5 Values
The trilateral Wadden Sea Region has a prominent and special role in the global ecosystem.
The region represents unique natural values, the protection of which is laid down in
legislation and regulations. The Wadden Sea Region also represents a major value for the
people who make their living from it. In addition, the movable and immovable heritage
is an important force in creating identities and communities. Natural and cultural values
play an essential part in tourism and leisure. An interdisciplinary perspective on value(s),
valuing practices and value creation is therefore an obvious item on the Wadden Academy’s
research agenda. The Wadden Academy’s aim is to compile the knowledge required to shape
a future based on innovative and sustainable use of the natural and cultural values of the
region.

6 A sound scientific basis
6.1 Geoscience
Geoscientific knowledge gaps with regard to the development of the Wadden Sea Region
in time and space can be classified according to three themes. With respect to the subsurface of the Wadden Sea Region, more detailed knowledge is required of the geological
composition and structure of the subsurface and other physical-chemical properties of
rocks, faults and fluids. Detailed three-dimensional images form the basis for modelling
and quantifying processes in the subsurface and thereby understanding and predicting
the behaviour of rocks, faults and fluids. This is essential to optimise the present and future
use of groundwater, salt and natural gas, the storage of gas and CO2 and the retention of heat
and cold for use in the winter and summer respectively. Within the theme of evolution
of the Wadden Sea Region, a reconstruction should be made of the morphological
development of the Wadden Sea Region during the late Pleistocene and Holocene and
the influence of deeper structures on this process. This can provide a better understanding
of the dynamics of salt marshes, flats, channels and outer deltas at different rates of sea-level
rise.The role of human beings as a geological force – in relation to natural processes – must
be made explicit. The theme of Wadden Sea morphodynamics requires more and better
data on and understanding of the sediment balance for both sand and mud, including the
impact of sand suppletions and the role of ecosystem engineers. A description in quantitative
terms of the development of (components of) tidal inlet systems over a timescale of years
up to a century is required in order to develop models that will enable us to predict the
impact of sea-level rise and changing storm regimes in the Wadden Sea Region and to
improve coastal defences.
6.2 Ecology
The Wadden Sea is a dynamic, coherent, open and highly valuable ecosystem. The food
web is the backbone of this system. Understanding bottom-up processes in the food web
requires improved monitoring, modelling and focus on qualitative aspects, as well as paleoecological reconstruction. With respect to top-down processes, too little is known about
the effect of (partially extinct) top predators. Comparative research on other tidal flat
systems is required. Non-trophic interactions occur due to the effect of biota on their
abiotic environment. The dynamics of ecosystem engineers connect the ecological domain
to the geomorphological domain, from tidal flats to dunes. The Wadden Sea is an open
system: exchange with the coastal sea and the rivers plays an important role in determining
the concentration of nutrients and organic matter. In addition, the region forms part of
an international system of breeding and wintering areas for migratory birds. Global
change is expected to alter the Wadden Sea Region substantially. This gives rise to the
paradox of nature conservation in a changing world. It is essential to preserve and develop
natural values while the boundary conditions are changing. ‘Values’ cannot be equated to
‘states’; conservation of values cannot be obtained by returning to historic states in a world
subject to global change. Consequently, a more detailed reflection on what are the most
important values (and why) requires cooperation with the social sciences and the humanities.
6.3 Society and cultural history
Historically, large numbers of people have lived and worked in the Wadden Sea Region.
In addition, this region has been used intensively and in various ways by visitors. The sociopolitical debate on how to care for the Wadden Sea Region is to a large extent dominated
by questions about compatibility of human use of the region with preservation of the
Wadden Sea Area as a nature reserve. In order to resolve these problems, more insight is
needed into the perspective of residents and visitors. How do residents of the region shape
their lives and earn their living; how do visitors regard the region and make use of it?
How did this way of living and exploitation of the region’s resources develop historically?

And what impact does it have on the region’s climate, soil and subsurface and its natural
values? These are the key questions in relation to society and cultural history. In terms of
the triple bottom line model, they are questions concerning people (the first p), their way
of life (p as in profit), their social organisation and the significance and value they attach to
their natural and man-made environment (p as in planet), including how they deal with
their impact on these values. We can add a fourth p to this model, namely their history and
their relationship to the past. There are four subjects of research: the way in which people
developed their way of life over time and how they used the natural resources that the region
offered; the nature and interaction of ‘wild memory’ and disciplined history in the Wadden
Sea Region; the historical development of the way in which the Wadden Sea Region is
represented and valued; and the social and political organisation of a just and sustainable
future for the Wadden Sea Region.
6.4 Social and spatial economics
From the perspective of social and spatial economics, the Wadden Sea Region challenges
science to adapt existing economic ideas to a region with a very special economic, physical
and spatial structure and institutional policy-related context. First of all, there is a need to
describe present, past and future trends in the regional economic situation in terms of
production, sectoral structure, employment, population, labour force and sustainability.
To achieve this, regional economic models will have to be developed to predict how the
Wadden Sea Region can adapt to global trends in the economy, to external developments
such as climate change or to shocks such as the credit crisis. Scientific knowledge can also
contribute to the sustainability of the Wadden Sea Region’s economic structure. Central
questions are how to provide sufficient employment and income, a pleasant social climate
for residents and care for the region’s natural and scenic values, which are also enjoyed by
visitors. It is therefore vital to ascertain why firms, individuals and households decide to base
themselves in the region and to develop sustainable forms of business. Another important
contribution from the discipline of economics is the use and further development of the
social cost-benefit analysis (SCBA) as a policy and decision-making tool for assessing
whether or not interventions in the Wadden Sea Region can be allowed.
6.5 Urban and rural planning
The Wadden Sea Region shows a diversity of subareas, where either ecological value or
economic value predominantly determines human use. Extensive monofunctional natural
and cultivated areas alternate with highly dynamic centres for holidays and leisure, port
activities and industry. The Wadden Sea Region therefore has a strict separation of functions
and functional areas, which means that ‘conservation’ is appropriate in one area and ‘development’ in another. Yet there is an increasing demand for coherence and multifunctionality.
In the Wadden Sea Region, this demand mainly occurs at the interface between nature and
leisure/care and between agriculture and leisure/care. Given this demand, a defensive
strategy focusing on further separation of functions and emphasising preservation or restoration is not always desirable. New opportunities can be found, particularly where an area
is suitable for the combination of protecting natural or historic values on the one hand,
and developing functions on the other hand. With a change in political and administrative
thinking, this will switch from approval planning (no, unless…) to development planning
(yes, provided that…). Protection ‘per se’ and protection ‘no matter what’ will no longer be
practised in all cases and will more frequently be weighed against possibilities for areaspecific development. Against this background, more knowledge is needed on how to
interweave functions and how to develop areas in a multifunctional way focusing on
combining the area’s ecological and economic qualities. In this way, emphasis is placed on
the Wadden Sea’s connecting role, spreading the pressure of leisure activities, investing in
quality of life and the function of transitional areas. This means that government bodies,
private parties such as property developers and farmers, and nature conservation organisations

will have to join forces to implement regional coordination. Improved regional governance
is facilitated by an analysis of underlying conditions, coordination issues and requirements
from a ‘multi-level’, ‘multi-actor’ and ‘adaptive governance’ perspective.
6.6 Climate and water
To gain a proper understanding of climate change in the Wadden Sea Region, four research
areas have been identified. First, more detailed studies of regional greenhouse gas emissions
are required. How can the relevant processes be explained? To provide a complete understanding, such studies will have to be linked to ecological studies and models of primary
production and decomposition and also to the net transport by tidal flows to the North
Sea. This must enable us to better estimate how the management of rivers, the coastal zone
and the Wadden Sea affects these emissions. Second, it is important to produce good regionspecific scenarios for climate change and sea-level rise as a basis for impact studies and the
design of adaptive measures. Cooperation with German climate institutes will be needed
for this. For the decades to come, the uncertainty in global climate scenarios is small enough
to allow downscaling to the Wadden Sea Region. Designing no-regret adaptation measures
should be based on a thorough exploration of extremes in scenarios for climate and sea level
trends. The main questions relate to the interface between the rate of future sea-level rise,
the danger of drowning of the tidal flats and the role of natural climate buffers and sand
suppletions in guaranteeing safety. Third, much more knowledge is required with regard to
the possible impacts of climate change on the morphology, water management and ecology
of the Wadden Sea Area and the robustness and resilience of existing natural and human
systems. Finally, innovative and robust adaptive measures will have to be developed, based
on this understanding. Cooperation across natural science disciplines is essential for the
themes ‘impacts’ and ‘adaptive measures’. Climate adaptation also requires a substantial
catching-up exercise by socio-economic, planning and governance research disciplines.
7 An integrated research agenda
There is a substantial disciplinary knowledge base on the Wadden Sea Region, but – as
indicated above – major gaps in this knowledge also remain. It is further noted that the
existing knowledge and expertise is fragmented and compartmentalised.The lack of an interdisciplinary approach hinders the understanding of the Wadden Sea Region as a coherent
and open system. In a systems approach, different elements, features and processes of a
(linked natural and socio-economic/cultural) system are explicitly connected to one another.
The emphasis is on revealing feedbacks between different processes and subsystems, on the
dynamics controlled by these feedbacks and on the interplay between processes occurring
in different space and time scales.
In the Wadden Academy’s view, an integrated approach is required to enable us to understand
the Wadden Sea Region in the short, medium and long term at system level. According to
the Wadden Academy, research can be described as ‘integrated’ if it satisfies the four criteria
below:
it shows a combination of two or more disciplines with the emphasis on crossing the
boundaries between natural science, social science and humanities;
it takes into account the interplay between processes at different temporal and spatial
scales;
it takes into account the accumulation of processes, interventions and impacts;
it is based on the co-production of knowledge, where the formulation of knowledge
demand, the production of knowledge and the use in management result from close
interaction between scientists, government experts and policy makers.

Obviously, the emphasis on an integrated approach in the research agenda does not preclude
disciplinary, in-depth and curiosity-driven scientific research in the Wadden Sea Region.
The Wadden Academy also wishes to stimulate this type of knowledge development in
collaboration with universities and research schools and link it to the wider need for
administrative, political, social and policy-related knowledge of the Wadden Sea Region.
The following cross-disciplinary research themes have been identified:
people as a geological force;
sediment balances of sand and mud and the role of ecosystem engineers;
sea-level rise, changing storm regimes, tidal flat morphology and the use of natural
processes as coastal defences;
paleo-ecological reconstructions of the food web;
reflections on the paradox of (nature) conservation in a changing world,
from the points of view of natural and social sciences;
the impact of people and their activities on climate, land, water and nature over
the past 2,500 years, as well as in today’s Wadden Sea Region;
regional economic developments in the light of external trends such as climate change;
development of employment and income in relation to conservation of natural and
cultural-historic values;
sustainable economic development, the culture of entrepreneurship and social cohesion;
economic valuation of use (consumption and production) and non-use values of nature
and culture in the Wadden Sea Region;
tidal flows, geomorphology, ecology and greenhouse gas emissions;
human management of rivers, the coastal zone and the Wadden Sea and greenhouse
gas emissions;
(conceivable extremes in) climate trends and the design of robust adaptive measures;
climate change effects on geomorphology, water management and ecology;
governance and the design and implementation of adaptive climate measures.
8 Research in the Wadden Sea Region from an international perspective
The three countries in the Wadden Sea Region – the Netherlands, Germany and Denmark
– have national and regional policies to protect the major natural values in the region.
In 2009, the Dutch and German Wadden became a World Heritage Site. Joint initiatives
have been developed to make an inventory of the region’s nature and environment and
its cultural and scenic heritage. Both the natural values and the rich history of human
use of the region played a part in the nomination of the Wadden Sea as a World Heritage
Site. The harmonisation and coordination of this policy has been set out in the trilateral
convention to protect the Wadden Sea. In addition, at a European level, the three countries
are bound by common EU legislation, such as Natura 2000 and the Water Framework
Directive. Despite the agreement on general principles and the common legal framework,
there are regional and national differences in the management regime. These differences
generate interesting comparative material for studies of the impact of policy on natural
values.
Scientists from the three Wadden Sea countries have been cooperating for fifty years.
Changes in the worldwide environment, human activities, the legal regime and the sociopolitical situation call for new international research initiatives. New research could form
the basis for the integrated management of the ecosystem in the Wadden Sea as a whole
in line with European legislation and taking account of sustainable shared human use.
At the trilateral level, much has already been achieved regarding common monitoring
and assessment. Recently, initiatives have been started to intensify and computerise the
monitoring of nature and the environment. The harmonisation and integration of these

efforts could create a ‘shared workspace’ for the Wadden Sea as a whole as a basis for excellent
research. Common European legislation and climate change are also making new demands.
Although it can be stated in general that research benefits from international embedding,
particular emphasis is placed by the research agenda on cooperation on the following topics:
1 subsurfaces and natural resources;
2 ecological interactions within the Wadden Sea ecosystem and between the Wadden Sea,
the North Sea and the various rivers;
3 research into the global importance of the Wadden Sea;
4 consequences of climate change for the Wadden Sea ecosystem and comparable estuaries
elsewhere;
5 cultural history and society within the Wadden Sea Region;
6 economic trends, developments and planning;
7 policy, management and methods and, where possible, harmonisation of the approach.
9 Research programmes
The Wadden Academy is proposing a limited number of large-scale umbrella programmes
for multidisciplinary research. These are divided, on the one hand, into three large generic
knowledge programmes (the three bold horizontal bars in the diagram) the aim of which
is to collect and disseminate essential scientific results needed to fully understand the
operation of the integrated Wadden system. This research is relevant for social and political
questions but is performed at a fundamental level which is usually outside the scope of
demand-driven research. On the other hand, three large, more integrated, research programmes are proposed (the vertical bars) which relate to today’s most pressing management
problems. In addition to this, two conditional themes have been defined (expert training
and international cooperation) as further supporting horizontal bars. All programmes are
characterised by (see central circles) an interdisciplinary approach, international cooperation
and comparison, effective interaction between knowledge demand and supply and connections between different scales of time and space. Information, data, knowledge and expertise
are exchanged at the interface between the horizontal and vertical programmes.
Together, the six programmes plus the two themes constitute the overall field of research
for the Wadden Sea Area and Wadden Sea Region. They are long-term programmes. The
knowledge programmes are as listed below:
A. Past Wadden: reconstructing the development of the Wadden Sea Region
The aim is to gain an understanding of the climatological, geological, ecological, economic
and sociocultural dynamics of the tidal flat system between the end of the Pleistocene
(8200 BC) and the construction of the IJsselmeer Dam (1932). Of necessity, the programme
uses proxies for climatological, paleo-geographical and paleo-ecological reconstructions
and those of man-made environments.
B. Wadden Monitor: monitoring the development of the Wadden Sea Region
The aim is to gain an understanding of the natural and social dynamics of the tidal flat
system from 1932 (the closing off of the Zuiderzee) up to and including 2015 (the date on
which several of the current monitoring programmes end). The programme focuses on the
systematic collection and long-term supply of quantitative data for the entire Wadden
Sea Region which are relevant to the various disciplines.
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An important position is occupied by the three integrated research programmes which
are strongly demand-driven, tackle major societal issues and are therefore relevant to
policy making and evaluation without lapsing into research with a limited perspective in
terms of time and space. Below are the main issues and possible items for each programme.

A PAST WADDEN
Physical, biological

1. Wadden Climate: the Wadden Sea Region sustainably safe and climate-neutral

and social dynamics from

Sustainably Safe: How can the safety of the Wadden Sea Region and its population be guaranteed in the long-term, also

8000 BC until 1930 AD

INTERDISCIPLINARY

taking into account the possible harmful effects of climate change and sea-level rise? Can this be achieved in a way that
preserves the natural and dynamic character of the region? Can large-scale interventions in the coastal zone – such as sand
suppletions – make a positive contribution to the development of marine and terrestrial natural values?

B WADDEN MONITOR
Collecting data from biotic and

Climate-Neutral: How can a sustainable energy balance for the Wadden Sea Region be realised, taking into account the

abiotic sources and society
CONNECTION
C WADDEN FUTURE

IN SPACE AND

Endogenously and exo-

TIME SCALES

genously-driven development

EFFECTIVE

region’s specific values? There is a desire to exploit the potential of the Wadden Sea ports for transporting energy and bio-

INTERACTIVE

energy raw materials and for energy production, also making sensible use of residual heat, as well as the options for CO2

KNOWLEDGE SUPPLY

storage in gas fields, the exploitable geothermal energy in the region and the energy potential of tidal and fresh-to-salt tran-

AND DEMAND

sitions. The most promising options, from the point of view of electricity generation and heat exploitation, is found in the
coastal zone of the Wadden Sea Region. At the same time, the vast, open landscape, the natural environment and the tidal

scenarios until 2010

dynamics are values that must be cherished and protected. There are many knowledge gaps in the tension between the
desire to create innovative ‘energy landscapes’ and to preserve natural and cultural-historic values.

a WADDEN EXPERT
Co-creating knowledge,
knowledge transfer and

2. Wadden Nature: protecting, developing and adapting the natural environment

research education

Protection: What forms of (shared) use will affect the development of the natural environment and will it be possible to
adjust them if they are found to be harmful? How can the value of the Wadden Sea in the world ecosystem be safeguarded?

b WORLD WADDEN
Systematic comparison of

Development: How can the management and landscaping of the Wadden Sea Region make an optimum contribution, on a

Dutch Wadden Sea Region with

scale of decades, to the natural quality of water flows, geomorphology, benthic processes, water, air and soil quality, and flora

tidal flat systems elsewhere

and fauna? Which developments will guarantee the highest natural values in the long-term, what are the essential characteristics
of the natural values and which developments are possible within the (altered) constraints?

C. Wadden Future: predicting the development of the Wadden Sea Region
until 2100
The aim is to understand and predict the development of the tidal flat system between
2010 and 2100. Conceivable, diverse scenarios for the development of the Wadden Sea
Region will be based on multiple trend analyses and quantitative process models and will
be updated as new information comes to light.
a. Wadden Expert: knowledge co-creation, knowledge transfer and training
a new generation of Wadden Sea experts
The Wadden Academy’s aspiration is to improve knowledge valorisation. Our aim is to
achieve intensive interaction (co-creation) between scientists, governmental experts and
policymakers at all stages in the knowledge development cycle. As part of this theme, the
Wadden Academy has reserved itself the role of central knowledge broker, facilitator of
multidisciplinary expert teams, organiser of education and training courses for public
officials and management bodies, and of the joint initiator of an information system on
the Wadden Sea Region. Finally, the Wadden Academy will participate in the transfer of
knowledge to the general public, officials and policymakers, students and researchers.
b. World Wadden: the international study of the Wadden Sea Region
The aim is to systematically compare the Dutch, German and Danish parts of the Wadden
Sea Region and to compare with intertidal areas elsewhere in the world. The focal points
are: cooperation, coordination, prioritising, fund raising and knowledge dissemination.

Adaptation: How will global change (climate change, introduction of invasive species, changes in the global economy) affect
the natural environment in the Wadden Sea and how can the direction of the development of nature be adjusted?

3. Wadden Well-being: sustainable economy, liveable community and quality landscape in the Wadden Sea Region
Sustainable economy: How can work, income and quality of life for the residents of the Wadden Sea Region be guaranteed in
a sustainable manner? How do we take account of the resilience within the system and of exogenously-driven changes in
the regional and global economy? Is it possible to use minerals and geothermal energy sustainably in the light of climate
change and sea-level rise, and if so, how?
Liveable community and quality landscape: How can the residents of the Wadden Sea Region be guaranteed a pleasant social
environment, in view of the priority given to natural values in the region and in view of radical demographic, economic, socioeconomic and cultural processes that extend far beyond the region? In this context, quality of life is interpreted in terms of
social cohesion, a recognisable and vital man-made landscape and living heritage.

10 Implementing the research agenda
The research agenda will be implemented in different phases. These phases, some of which
run in parallel, are consistent with the approach of the Wadden Academy to foster cooperation between, and involvement of, all parties from academia, policy and society.
Over two hundred of the main players from universities, research institutes, government
agencies and non-governmental organisations have played a part in drawing up the research
agenda. The Wadden Academy intends to update the research agenda regularly on the basis
of the latest scientific insights and results and in the light of new policy developments.

Phase 1. Communication and feedback
During this phase, immediately after 30 May 2009:
the dissemination of the research agenda is key;
a wide-ranging consultation will follow (also by establishing a digital platform);
a conference will be organised on 1 and 2 July 2009 to programme research for the future;
knowledge groups will be established in the departments involved.

Phase 2. Drawing up plans to implement the programmes and projects
In the second phase, from 1 July 2009, it will be possible to form a multidisciplinary team around each research programme
and each integrated demand-driven project. The Wadden Academy will facilitate the forming of the teams. The teams will
be responsible for developing the programme or project in an implementation plan. The plan will contain a description of the
societal demand, the scientific approach, a summary of subprojects, a work schedule and a budget.

Phase 3. Mobilising financial resources
The third phase involves financing. Two financing options are available for implementing programmes and projects: funds with
a special relationship with the Wadden Sea Region (Wadden Fund, NWO-ZKO) and programme financing by ministries and
research institutes. In the case of funds, applications can be submitted; the allocation or re-allocation of programme resources
of ministries and research institutes will involve an interactive and iterative process, in which the Wadden Academy will
assume the role of knowledge broker.
Henceforth, the Wadden Fund Advisory Committee will be involving the integrated research agenda of the Wadden Academy
in the consideration and assessment of research projects submitted. To date, most of the research relating to the Wadden Sea
Region has been funded from public funds, except for the active involvement of Nederlandse Aardolie Maatschappij (NAM).
The Wadden Academy is actively seeking opportunities to involve more private market players in the Wadden research
infrastructure, including the major energy companies and the financial sector.

Phase 4. Internationalisation
In the fourth phase (from the second half of 2010), we will be actively seeking options for getting the research programmes
accepted and funded as a trilateral arrangement and at EU level. The Wadden Academy will have a facilitating role in this
process. A trilateral agency/research forum is being organised with major public research funders in Germany, Denmark and the
Netherlands in association with the International Wadden Sea Secretariat in Wilhemshaven, Germany. Together with German
and Danish colleagues, we are investigating opportunities in the EU framework programmes and in EU Interreg programmes.

Phase 5. Evaluation and summary
In the fifth phase (early 2014), an independent audit and progress evaluation will be organised. The Wadden Academy and
its partners will summarise the objectives of the research agenda which have been achieved.
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