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Arriving at Schiphol Airport, Amsterdam, during day-
light is a revealing experience. School books may speak
of a small country below sea level whose people have
bravely fought the sea for millennia and where pastures
are so green that it hurts the eye, but actually witness-
ing this waterlogged speck from the air is something
else entirely. Green indeed, and so much water in
between the fields, cities, golf courses and roads. After
many centuries of reclaiming land from sea and lakes,
The Netherlands still has a lot of water left. In fact,
26% of the country lies below sea level, and a stagger-
ing 55% of the country runs the risk of becoming
flooded during spring tide or excessive discharges of
the main rivers Rhine and Meuse. About 16% of the
41,864 km2 of the country is covered with fresh or
brackish water, mainly former tidal areas (800 km2),
lakes larger than 50 ha (2500 km2) and large rivers
(330 km2). In combination with brooks and streams
(6200 km in length) and an intricate network of ditch-
es (330,000 km) this makes for a country where every
fieldbiologist and birder has made many an inadvertent
dunk during his lifetime. This much water may be per-
ceived as a threat, but it also is – and always has been –
the natural habitat for a multitude of birds. Not surpris-
ingly, the Dutch delta is extremely rich in waterbirds. In
the 2000s, midwinter counts easily exceeded 5,000,000
waterbirds, of which 1.5–1.8 million geese. Waterbird
numbers have been increasing since the mid-1970s, by
about 2% per annum (van Eerden et al. 2005, van
Roomen et al. 2007, Koffijberg et al. 2010). These birds
compete for space and resources with the 16,661,348
Dutchmen (www.cbs.nl, 17 November 2010, 12.20 h)
and their livestock (some 4 million cattle, 12 million
pigs and 100 million chickens). A bit crowded, hence a
scenario for conflict.

To make matters more complicated, changes in land
use and climate affect the frequency and magnitude of
river discharges. The Netherlands is part of the catch-
ments of Rhine (covering 183,000 km2 in 9 countries),
Meuse (32,000 km2, 5 countries), Scheldt (13,600 km2,
3 countries) and Ems (23,260 km2, for the greater part
in Germany, some in The Netherlands). Over the cen-
turies, floodings by sea or river have been an integral
part of Dutch life (Tol & Langen 2000, van Heezik
2008), just as large rivers elsewhere in Europe have
wreaked havoc in their respective histories (Tockner et
al. 2009). The flooding of large parts of Central Europe
in the summer of 2010 is still fresh on our minds, but
was by no means exceptional. The communis opinio has
it that the frequency and magnitude of river floodings
have stepped up in the past few decades, mainly caused
by factors upstream (intensification of drainage for
agriculture) and by an increase in precipitation (Tu et
al. 2005, Pinter et al. 2006). Whereas land cover is a
local phenomenon, and its impact is therefore likely to
correlate negatively with catchment size, climate
change on the other hand occurs on a larger scale and
should be apparent in large and small catchments
(Blöschl et al. 2007). Despite an enormous amount of
research focused on the prevention of disasters associat-
ed with high floods, the complex interactions between
physical, ecological and biological processes are still
poorly understood at the various scales of time and
space (Hunt 2002). Although the number of actual
river floodings have steeply declined in The Nether-
lands after the 17th century (Fig. 1), with the last great
flood in 1926, near-floodings in the 1990s and 2000s
led to large-scale evacuation (e.g. in 1995, with a flood
as high as in 1926) and social unrest. The increasing
human monopolisation of land in the course of the
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centuries has backfired on the natural processes in wet-
lands and floodplains of rivers. Since the early 1990s,
in the wake of the (near-)disasters in the floodplains of
several large European rivers and climate change, it has
become evident that controlling rivers by building ever
higher dikes and more sluices may not suffice to cope
with flood risk caused by increasing discharge. This is
exacerbated by the fact that atmospheric, land surface
and oceanic phenomena occur on all scales, leading to
intrinsic errors in predictive flooding models because
the complex interactions are simplified or neglected.
The resultant flood forecasts are short-term (a few days
at most) and prone to error, especially under extreme
events (Hunt 2002). In short, the time has come to con-
sider alternative/additive options for water manage-
ment, providing more room for water within the catch-
ment area. This may prove a blessing in disguise for
waterbirds (Platteeuw et al. 2010).

In past centuries, birds have suffered and profited
from man’s escapades on the waterfront. The Nether-
lands is a case in point (van Eerden et al. 2010, van
Turnhout et al. 2010). Quantitative information on
waterbirds is scarce from before the 19th century, but
water management and land reclamation have been
described in exquisite detail from the Middle Ages until
the present (e.g. van de Ven 1994). These descriptions
suffice to make the ornithologist’s imagination soar.
Between 800 and 1250 AD, sea breaches, peat extrac-
tion and river floods led to land loss on a large scale,
and many freshwater lakes came into being. Only after
windmills were invented and employed on a grand
scale, the extent and number of lakes and marshes
were successively reduced between 1600 and 1850, a
period of high dynamics on the landscape level, and
with its concomitant changes in birdlife (van de Ven

1994, van Eerden et al. 2010). Some waterbirds pro-
liferated, others declined. This process continued at an
increasing speed in the 19th and 20th century, eventu-
ally leading to the paradoxical situation that waterbirds
never had been this abundant since at least the early
Atlantic (7000 years BP), despite the overwhelming
loss of marshlands, wetlands, peat bogs and tidal
marshes. This apparent paradox is understandable
when marsh- and waterbirds are differentiated accord-
ing to feeding ecology. Most non-herbivorous water-
birds have steeply declined, whereas numbers of herbi-
vorous waterbirds have increased almost sevenfold
since the Middle Ages. This trend runs parallel to the
increase in surface area of farmland (to the detriment
of marsh- and wetlands), where at present high-quality
crops produce a food bonanza of almost biblical pro-
portions. It is therefore with mixed feelings that bio-
logists look at the changing landscape and bird num-
bers. In fact, in recent decades much effort has been
allocated towards the restoration of degraded marsh-
and wetlands (e.g. Hosper 1997, Middleton 1999,
Nienhuis & Gulati 2002, Bobbink et al. 2006). These
attempts have had mixed fortunes, to say the least. In
general, the effectiveness of restoration management
has somewhat improved over the years (Nienhuis et al.
2002), but not by much. Many management decisions
are still made ad hoc, are based on ‘expert opinion’
(without proper testing by science) or modelling (ignor-
ing or simplifying the real world to such an extent that
it is replaced by virtual reality, again rarely tested), lack
the necessary scale for success to have a chance, cling
desperately to the past without acknowledging changes
and an unpredictable future, fall short of their target, or
bog down in the morass of politics, ‘multifunctionality’
and other buzzwords (Sutherland et al. 2004, Goosen
& Vellinga 2004, Choi et al. 2008, van der Windt &
Swart 2008, Burgin 2010, Caro 2010).

Seen in this light, and strictly speaking of birds, it is
a wonder that so many bird species seem to cope with,
and even profit from, the rapidly changing landscape
and ditto climate. It attests to the adaptability of birds,
but also to the presence of larger-scaled wetlands,
which have either been saved from destruction in the
nick of time (e.g. Lake Naardermeer in 1905, by private
initiative) or have been developed alongside the mak-
ing of polders (Oostvaardersplassen in Flevoland).
Large eutrophic wetland ecosystems often show a high
resilience, bouncing back from serious degradation or
desiccation as soon as conditions improve. A spectacular
example is to be found in the Inner Niger Delta (Mali),
where periods of droughts and wet years are super-
imposed on a within-year cycle of flooding alternated
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Figure 1. Average annual number of river floods per 50-year
period in The Netherlands between 1300 and 2000 (modified
after Tol & Langen 2000).  
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by desiccation. Prolonged droughts have a profound
negative impact on the survival of Palearctic migratory
birds, but this is remedied as soon as rainfall improves
(Zwarts et al. 2009). Similarly, the rehabilitation of the
Waza Logone floodplains in northern Cameroon was
accompanied by increasing numbers of waterbirds,
although improved rainfall after the disastrously dry
1980s and colony protection also played a role in this
development (Scholte 2006). Even more recently
the Mesopotamian marshes of Iraq, once covering
15,000 km2 of which in 2000 less than 10% remained,
have shown a remarkable recovery after dikes were
breached and a high volume of good-quality water
from the Tigris and Euphrate reflooded 39% of the
former marshes. Although it is still too early to cele-
brate the recovery of this mutilated marshland (and
“the stillness of a world that never knew an engine” de-
scribed in Wilfred Thesinger’s The Marsh Arabs – based
on his stay from the end of 1951 until June 1958 – is
unlikely to return), the resilience shown by macroinver-
tebrates, macrophytes, fish and birds is promising
(Richardson & Hussain 2006). Suchlike examples of re-
bouncing wetlands are known from all over the world,
although they are offset by many more examples of loss
(Boere et al. 2006).

Birds need a suite of suitable wetlands outside the
breeding period, but the period of reproduction also im-
poses specific habitat requirements associated with safe
nesting sites and food availability. In wetlands, either
freshwater marshes, fens and wet meadows or bogs,
this implies the presence of gradients in ecological con-
ditions. To a certain extent, such conditions are still met
in The Netherlands, where – despite being one of the
densest populated countries of the world (some 500
people per km2) – several marshland species maintain a
stronghold within northwestern European populations,
ranging from large species as Eurasian Spoonbill Platalea
leucorodia, Purple Heron Ardea purpurea and Western
Marsh Harrier Circus aeruginosus to reed-dwelling
songbirds as Bearded Reedling Panurus biarmicus.

This special issue of Ardea has a long history. It
dates back to a meeting on 16 September 1995, in
Wageningen, The Netherlands. The meeting was organ-
ised in order to highlight current research, monitoring
and management of typical Dutch wetland bird species.
The focus was on the breeding period and/or on
species considered characteristic of wetlands. The im-
portance of habitat conditions as determinants of bird
abundance was highlighted, as it directly hinges on
habitat management, restoration and development.
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Figure 2. Nest of White-tailed Eagle in the Oostvaardersplassen on 15 May 2008, with view across the marshes showing reedbeds
and extensive die-back of willows. This third successful nest produced two fledglings. Photo by Leo Smits (Staatsbosbeheer).   
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One of the a priori factors that seemed important was
scale. In a densely populated country as The Nether-
lands, where human exploitation of the environment is
intense, it may not come as a surprise when wetlands –
or even the country as a whole – are found to be too
small for bird species to breed. Therefore, it was felt
necessary to have a wider scope and include two pa-
pers from large wetlands in Poland (Dyrcz 2010) and
France (Nager et al. 2010).

Although 15 years have passed since that meeting,
the papers are still relevant to the theme of waterbirds,
habitat scale and wetland protection. For instance, at
the meeting the tentative establishment of a breeding
population of Great Egret Casmerodius albus in Oost-
vaardersplassen was described (Voslamber et al. 2010).
The present population is already estimated at more
than 150 pairs, almost exclusively breeding in Oost-
vaardersplassen and only recently having colonised
other large wetlands (like De Wieden, 1–4 pairs in
2003–2010; Brandsma 2010). The non-breeding popu-
lation already exceeds 1600 birds (Klaassen 2009).
The same holds for the White-tailed Eagle Haliaeetus
albicilla. During the meeting, it was shown that Oost-
vaardersplassen was one of the few sites in The Nether-
lands where wintering occurred annually; the prospects
for breeding in this large wetland were hinted at. Some
ten years later, the first breeding pair settled in Oost-
vaardersplassen, returning ever since (Fig. 2, van Rijn
et al. 2010). It is interesting to see that, fifteen years
after the meeting, several suggested developments
have materialised as anticipated.

Nature protection, restoration and amelioration – or
whatever tag is in fashion – are firmly rooted in our
society, but this by no means entails effective conserva-
tion. Moreover, governmental agencies and nature pro-
tection societies have focused their management on
‘target species’ and specific phases of habitats (e.g.
under Natura 2000), thereby introducing the possibility
of losing sight of non-target species. Furthermore, al-
though this procedure helps to specify the management
goals down to the level of species, numbers and area, it
may lead to ignoring the role of natural dynamics, un-
foreseen processes and beyond-the-border phenomena.
In general, the input of real data regarding habitat
choice and habitat use, food, breeding success, survival
and dispersal, and seasonal and annual variations
therein, in (bird) conservation has been poor at best.
This is true for the practical manager, as well as for the
models proposed by biologists and ecologists. The
papers presented in this Ardea are largely based on
fieldwork, and this fact alone makes a time gap of 15
years irrelevant. Where appropriate, papers have been

updated. Some papers presented at the meeting have
already been published, viz. those on reproduction of
Western Marsh Harriers in recently reclaimed polders
(Dijkstra & Zijlstra 1997), the decline of the Great Reed
Warbler Acrocephalus arundinaceus in relation to reed
die-back and water level management (Graveland
1998), and the habitat-related breeding success of Black
Terns Chlidonias niger (van der Winden et al. 2004).
These papers can be downloaded from www.ardeajour-
nal.nl. Two other papers have been added, i.e. on the
dispersal of Great Reed Warblers in a fragmented land-
scape, and on flight paths of Dutch Purple Herons
Ardea purpurea equipped with satellite transmitters
(edited by Kees van Oers).

Several people were involved in the meeting and its
aftermath. Mennobart van Eerden took the initiative for
the meeting “Marshland birds and Management”,
which was organised by Rijkswaterstaat, Nederlandse
Ornithologische Unie (NOU) and Instituut voor Bos- en
Natuuronderzoek (IBN, now Alterra). The authors
went out of their way to update their contributions,
even after so long a period. We salute their patience.
Two authors did not live to see the publication of this
special. Heinz Hafner died on 26 October 2003; he
spent his professional career as a research ornithologist
at Station Biologique de la Tour du Valat, Le Sambuc in
southern France, where he conducted studies on the
behaviour and ecology of herons and egrets between
1962 and 2000. He was a dedicated conservationist, fo-
cusing on herons and wetlands (Isenmann 2004). Rudi
Drent died on 9 September 2008. His influence in the
field of what now is called evolutionary ecology was
enormous. Together with his students he studied –
among many other subjects – breeding energetics of
Arctic geese, their stopover ecology and energetics of
migration, as well as various aspects of their foraging
ecology (Tinbergen 2009). His legacy is epitomised in
the Festschrift Seeking Nature’s Limits (Drent et al.
2005), and no less than four authors in the present vol-
ume of Ardea did their PhD under his supervision. Jan
Veen helped during the first stages of editing, as Jouke
Prop did during the final stages. Dick Visser prepared
all figures, meticulously as ever. Financial support to
the organisation of the meeting and this publication
was given by Rijkswaterstaat.
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