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LONG-TERM TRENDS AND CHANGES IN NUMBERS AND
DISTRIBUTION OF SOME WINTERING WATERFOWL
SPECIES ALONG THE SWEDISH BALTIC COAST

Leif NILSSON

Department of Animal Ecology, Ecology Building, S-223 62 Lund, Sweden. E-mail: leif.nilsson@zooekol.lu.se

Abstract. Regular counts of wintering waterfowl have been undertaken as a part of the International
Waterfowl Census (IWC) and the National Swedish Environmental Monitoring Program since 1964.
After the first years, a network of annually surveyed sites was established for the calculation of annual
indices. Country-wide surveys (also including aerial counts) were undertaken 1971�1974, 1987�1989,
1992�1993 (partial) and 2004. During the survey period, increasing trends were found in Mallard
(Anas platyrhynchos), Tufted Duck (Aythya fuligula), Pochard (Aythya ferina), Goldeneye (Bucephala
clangula), Red-breasted Merganser (Mergus serrator), Mute Swan (Cygnus olor) and Cormorant
(Phalacrocorax carbo). Some of these trends reflect genuine population changes; others are related to
changing winter conditions, e.g. the establishment of a new wintering tradition for Wigeon (Anas
penelope). Tufted Duck and Goldeneye decreased in the south and increased in the northern part of the
coast. Mallard, on the other hand, increased in some coastal sites but not in others, but this species is
also common inland.
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INTRODUCTION

Regular counts of wintering waterbirds started in Scania,
the southernmost province of Sweden, in the sixties as
part of a study of the non-breeding ecology of diving
ducks (Nilsson 1970). A total count of the entire prov-
ince was organised in January 1964. In January 1967
the local counts in Scania were included in the network
of coastal and inland sites forming the Swedish contri-
bution to the International Waterfowl Census (IWC).
After the first years, when one important aim was to
study distribution patterns etc., and more or less coun-
try-wide surveys were organised, a network of annually
surveyed sites was established for the calculation of
annual indices (Nilsson 1975, 1991). Country-wide sur-
veys (also including aerial counts) were undertaken in
1971�1974, 1987�1989, 1992�1993 (partial) and 2004.
The counts are since several years included in the Na-
tional Environmental Monitoring Program of Sweden.
As the theme of this conference is long-term site-based
studies in the Baltic area I have chosen to analyse the
changes in numbers and distribution of three important
wintering waterfowl species, the Mallard (Anas
platyrhynchos), Tufted Duck (Aythya fuligula) and
Goldeneye (Bucephala clangula) based on counts in a
subset of sites regularly surveyed in the Baltic coastal
area of Sweden. I will also give some general informa-

tion on other species for comparison and some back-
ground information from the country-wide surveys in
1971�1974 and 2004, respectively. A more full analy-
sis of the Swedish Midwinter Counts since the start in
1971 is in progress (L. Nilsson, in prep.). Updated in-
formation from the project will also be found on the
homepage: www.biol.lu.se/zooekologi/waterfowl/
index.htm.

MATERIAL AND METHODS

In connection with the organisation of the Midwinter Counts
in Sweden, the entire Swedish coast was divided into count-
ing units with natural borders easily identifiable in the field.
These smaller units are grouped into larger sites with simi-
lar habitats. Inland, larger lakes and long rivers are di-
vided into counting units in a similar way.
During the first years of midwinter counts, the aim was to
get as high coverage as possible. Later, a standardised net
of larger sites (consisting of a number of counting units) in
coastal and inland areas was established to get data for the
calculation of annual indices for the most important spe-
cies. Data from more temporarily covered sites were also
included in the database. In addition to the index sample,
country-wide surveys were undertaken in 1971�1974,
1987�1989, 1992�1993 (partial) and 2004.
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Normally counts were undertaken from the ground, the
same counters being employed for a number of years.
Counts were mainly undertaken on the established in-
ternational counting dates in mid-January, except in bad
weather conditions. During the country-wide surveys,
aerial surveys were undertaken in coastal areas. Count-
ing methods are presented in more detail in Nilsson
(1975, 1976, 1991).
Annual population indices were calculated from the
counts by pair-wise comparison of the counts from sites
covered in two consecutive years. The primary indices
so obtained were then recalculated in relation to the se-
lected base year, in which the index was set to 100.
This set of indices was later recalculated again to give
indices with a mean of 100 for the entire index series.
For further discussion of index calculations see Nilsson
(1975, 1976, 1991).
In the present contribution I concentrate on nine larger
areas distributed along the Baltic coast of Sweden, which
have been covered completely for most years of mid-
winter counts (Fig. 1).

RESULTS

The country-wide surveys in January 2004 differed
markedly from the corresponding survey in 1971�1974
(Tables 1, 2). Most species studied increased both in
the areas of open coast and in the archipelagos. The

Figure 1. Map of south Sweden showing the geographical
position of the sites included in the present analysis.

increases were in some cases very marked, i.e. for the
open coasts in Mallard, Wigeon, Tufted Duck, Golden-
eye, Common Eider (Somateria mollissima), Goosander
(Mergus merganser), Mute Swan and Cormorant,
whereas the overall increase for Coot (Fulica atra) be-
tween the two censuses was only moderate. In Coot,
national indices show a marked decrease after a cold
winter in 1979, followed by low indices and a later in-
crease up to normal population levels. High counts in
Wigeon in the last country-wide survey reflect a newly
established wintering tradition in southernmost Sweden
in recent years. In the archipelagos, all five species in-
dicated in Table 2 increased, marked increases being
found in Tufted Duck, Pochard and Mute Swan. The
increase shown for Common Eider is mainly represen-
tative for the Kattegatt coast and not the Baltic proper,
where the species still is quite sparse during midwinter
at the Swedish coast.
The annual midwinter indices showed increasing trends
over the study period for the following species: Mallard,
Tufted Duck, Pochard, Goldeneye, Red-breasted Mer-
ganser, Mute Swan and Cormorant. Of these species, Red-
breasted Merganser was not included in Tables 1 and 2

Table 1. Numbers counted of some species at country-wide
surveys of the coast from northern Halland � northern
Kalmarsund, including Öland and Gotland.

Species 1971�1974 2004

Anas platyrhynchos 28,000 073,400
Anas penelope 40,000 005,550
Aythya fuligula 52,500 149,000
Bucephala clangula 17,300 032,000
Somateria mollissima 03,200 009,700
Mergus merganser 03,600 008,400
Cygnus olor 05,900 020,700
Fulica atra 13,400 016,600
Phalacrocorax carbo 01,400 008,700

Table 2. Numbers counted of some species at country-wide
surveys in the Baltic archipelagos from Kalmarsund to
Väddö.

Species 1971�1974 2004

Anas platyrhynchos 05,600 07,100
Aythya fuligula 16,100 67,200
Bucephala clangula 03,050 23,600
Mergus merganser 04,100 06,100
Cygnus olor 01,570 05,300
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from the country-wide surveys as this species is diffi-
cult to cover adequately in aerial surveys. Pochard, on
the other hand, has a local distribution, mostly concen-
trated on the Blekinge archipelago. In Goosander, the
country-wide survey showed a quite marked increase
for the archipelagos, but these areas are not so well rep-
resented in the annual indices, which did not show any
clear picture.
A more detailed presentation will be given below for
three more common species.
Mallard (Anas platyrhynchos)
The Mallard is a widespread wintering species distrib-
uted over the entire southern part of Sweden, both in-
land and in coastal sites. The country-wide surveys in

Figure 2. National midwinter indices for the a) Mallard (Anas platyrhynchos), b) Tufted Duck (Aythya fuligula) and
c) Goldeneye (Bucephala clangula) in Sweden 1967�2004.

2004 showed a total of the wintering population in the
open coasts and southern archipelagos between Halland
and northern Kalmarsund of 73,400 with a further 7,100
in the east coast archipelagos further north, compared
to 28,000 and 5,600, respectively, at the counts in 1971�
1974.
The national midwinter index for the Mallard (Fig. 2a)
showed a clear increase over the entire span of midwin-
ter counts, but the series can actually more properly be
split into two. For the first years up to the cold winter of
1987 the series of indices can be described as a fluctua-
tion around a more or less steady level, but after 1987
with the onset of a whole series of milder winters, it
shows a clearly increasing trend even if individual in-
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dex values show marked variations around the trend line.
The individual sites, in most cases show a similar pic-
ture, with increasing numbers in most areas during the
latter part of the counting period (Fig. 3) even if the
tendency is less marked in some areas. In the Öresund
there are no big differences between the early and later
counts with the exception of a number of high counts in
the latter part of the period.
Tuffted Duck (Aythya fuligula)
The Tufted Duck is a typical Baltic coast species in
Sweden (especially if the Öresund is also included in
the Baltic). Numbers inland in midwinter as well west
coast counts are low compared with the totals for the
Baltic coast. In January 2004, the Swedish population

Figure 3. Number of Mallards (Anas platyrhynchos) counted in some areas (Fig. 1) on the Baltic coast of Sweden in 1967�2004.

was around 220,000 individuals compared to 69,000 in
the early 1970s.
The national midwinter indices for the Tufted Duck show
a marked increase over the long series (Fig. 2b). How-
ever, as in the Mallard, the index series can more or
less be described as fluctuations around a steady level
for the first part followed by a marked increase during
the latter period. This marked increase is also reflected
in the country-wide surveys (Tables 1, 2).
Different sites show a more varying picture for the Tufted
Duck than for the Mallard (Fig. 4). The annual variation
is quite marked, as the Tufted Duck as a diving duck is
much influenced by the local ice conditions in the areas.
In Scania, the southernmost province of Sweden, the
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Figure 4. Number of Tufted Ducks (Aythya fuligula) counted in some areas (Fig. 1) on the Baltic coast of Sweden in 1967�2004.

Öresund area showed a generally decreasing trend in the
number of Tufted Ducks, whereas the south coast did not
show any clear trends in the number of wintering Tufted
Ducks. High counts occurred in years with cold weather
before or during the count, when many Tufted Ducks left
areas further to the north in the Baltic.
In the province of Blekinge there was a marked increase
in the number of Tufted Ducks in the archipelago, which
offer excellent Tufted Duck habitats in mild winters,
whereas no such tendency was found for the Pukavik
area which is more open, and where Tufted Ducks from
the archipelagos gather in colder weather. The areas
further north in the Baltic all showed increases in the
numbers of Tufted Ducks in later years, but there was

much variation, to a large extent due to changing ice-
condition between years.
Goldeneye (Bucephala clangula)
The Goldeneye is mainly a coastal species in Sweden,
but in contrast to the Tufted Duck it is also common on
the west coast. The wintering population along the Bal-
tic coasts incl. Kattegatt increased from more than
20,000 in the 1970s to nearly 56,000 in 2004.
The national indices for the Goldeneye showed a mark-
edly increasing trend (Fig. 2c). Most regional data sets
show increases as in the other two species analysed, but
there are some differences (Fig. 5). There was no marked
tendency for the Goldeneye counts in two areas of open
Baltic coast at the south coast of Scania and on Gotland.
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On the other hand, a number of wintering Goldeneyes
in the Öresund increased.
Upon comparing the development in the annually cov-
ered sites and the tendency from the country-wide sur-
veys it is clear that a large part of the increase in the
east coast areas fall on archipelago sites that are not so
well covered by the annually counted sites.

DISCUSSION

In the three species analysed on a regional basis in the
present contribution, marked increases were noted as
was the case also for a number of other wintering wa-

terfowl species in Sweden. A full discussion about the
factors behind these changes is out of the scope of this
paper, especially as it requires a large scale analysis of
data from the International Waterfowl Census that are
not yet available. In general the changes in numbers can
either reflect true changes in the populations of differ-
ent species or merely changes in the distribution of dif-
ferent species during winter. For the species discussed
here there are indications on cases where the changes
reflect genuine changes in the population level, whereas
for other species it is more probable that the changes
seen in Sweden are reflecting changes in the winter dis-
tribution of some species, probably in relation to milder
winters in more recent years.

Figure 5. Number of Goldeneyes (Bucephala clangula) counted in some areas (Fig. 1) on the Baltic coast of Sweden in
1967�2004.
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In the three species analysed in more detail here there are
clear indications that the recent set of milder winters can
be of importance. All three species have shown marked
increases in wintering numbers as had a number of other
species not treated in detail in this contribution. Regional
changes can also in part be related to changes in winter
temperature. Thus significant negative correlations could
be established between the residual deviations from total
numbers of wintering Tufted Ducks and Goldeneye in
Scania, the southernmost province of Sweden, and re-
sidual temperature deviations (L. Nilsson, in prep.). No
such relations were found for the Mallard. For a full analy-
sis of changes in the distribution of wintering waterfowl
in relation to changing winter conditions, comparisons
between the results from the midwinter counts from all
countries around the Baltic are essential.
There is no indication of a generally increasing trend in
the international midwinter indices for the Mallard
(Delany et al. 1999), so the increase in the national and
regional Swedish indices is most probably an effect of
an increasing tendency to stay for the winter during the
recent milder winters. In the Tufted Duck, the interna-
tional indices (Delany et al. 1999), the Baltic/Nordic
indices show an increase as the Central European,
whereas the North-west European indices show a steady
level. For the Goldeneye both the North-west European
and the Baltic indices from the IWC indicate an increase.
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ILGALAIKIAI VANDENS PAUKÐÈIØ, ÞIEMOJANÈIØ

BALTIJOS JÛROJE TIES PIETINE ÐVEDIJA,
SKAITLINGUMO IR PASISKIRSTYMO POKYÈIAI

L. Nilsson

SANTRAUKA

Reguliarios þiemojanèiø vandens paukðèiø apskaitos
vykdomos nuo 1964 m. kaip Tarptautinës vandens
paukðèiø apskaitø programos (IWC) ir Ðvedijos nacio-
nalinës aplinkos monitoringo programos dalis. Siekiant
nustatyti þiemojanèiø vandens paukðèiø skaitlingumo
pokyèius, apskaitos kasmet tuo paèiu laikotarpiu vykdo-
mos tam parinktose teritorijose. Pilnos apskaitos visoje
Ðvedijoje (áskaitant ið lëktuvø vykdomas apskaitas) buvo
atliktos 1971�1974, 1987�1989, 1992�1993 (dalinë)
ir 2004 m. Apskaitos laikotarpiu uþregistruotos ðiø þie-
mojanèiø rûðiø gausëjimo tendencijos: didþiosios anties,
kuoduotosios anties, rudgalvës anties, klykuolës, vidu-
tinio danèiasnapio, gulbës nebylës ir kormorano. Kai
kuriø rûðiø pagausëjimas atspindi jø populiacijø
didëjimà, o kitø rûðiø skaièiaus padidëjimas yra susijæs
su besikeièianèiomis þiemos sàlygomis, pvz. naujø
cyplës þiemavieèiø formavimasis Ðvedijoje. Kuoduo-
tosios anties ir klykuolës skaièius Ðvedijos pietuose
maþëjo, o ðiaurinëje pakrantëje � didëjo. Didþiosios
anties skaitlingumas padidëjo tik kai kuriose teritorijose.
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