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Fluctuations and trends in the numbers of staging waterbirds in
south Sweden in September 1973-2013

Fluktuationer och trender hos rastande sjofdaglar i sodra Sverige i september

1973-2013

LEIF NILSSON

Regular September counts of staging waterbirds have
been undertaken annually in south Sweden since 1973
as a complement to the International Midwinter Counts
undertaken in January each year since 1967. The Septem-
ber counts aim to cover the population development of
staging waterbirds, especially relating to species that are
not wintering in the country. Between 150 and about 200
sites have been included in the calculation of the Septem-
ber indices, using the TRIM method. September indices
were calculated for 18 species. The trends over the entire
41-year period were significantly increasing for all but
five species (4nas platyrhynchos, Somateria mollissima
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and Mergus serrator decreasing, whereas Podiceps cris-
tatus and Fulica atra did not show any clear long-term
trend). The September indices were in good agreement
with the International Midwinter Counts and the winter
counts of the Swedish Bird Survey, but much less well
with migration counts at Falsterbo and breeding season
counts of the Swedish Bird Survey. For the last ten years
of the series, six species showed a significantly increas-
ing trend, whereas four species decreased.
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Introduction

In the mid-sixties it was realised that a coordi-
nated international effort was needed to monitor
population size and trends of waterfowl, and the
location and importance of their staging and win-
tering areas. This led to the organization of the In-
ternational Waterbird Census (IWC) with the first
International Midwinter Count in January 1967
(Atkinson-Willes 1969). January was chosen for
the census as the waterfowl are generally most
concentrated during the winter, most of them in
addition staying in the more densely populated
regions of Europe, where the chances to recruit
enough counters were relatively good. Sweden
has taken part since the start of the counts (Nils-
son 1975, Nilsson 2008).

Even if the January counts are the most suitable
for monitoring the total population sizes on a con-
tinental scale they do not reflect the use of different
sites in different countries during other times of the
year, when important local concentrations may oc-
cur. Some countries like the UK (Austin et al. 2014,
Owen et al. 1986) and the Netherlands (Hornman
2013) undertake monthly counts annually to cover
this aspect. In Sweden, monthly counts were run at

about 120-200 sites annually during 1959/1960—
1974/1975 (Nilsson 1968, 1976).

International counts in November, March and
September were introduced in 1969-1976 as a
complement to the midwinter counts (Nilsson
1977, 1980a, 1980b). In Sweden, only the Septem-
ber counts, started in 1973, were kept to cover the
changes and trends in the autumn staging popula-
tions (Nilsson 1980a). The geese were covered in a
special project, see Nilsson (2013a).

In the present contribution I will analyse the first
forty-one years of September counts of waterbirds
in south Sweden. The main emphasis will be on
the changes in numbers and especially to establish
whether there are any significant trends in these
populations. September indices for important wa-
terfowl species have regularly been published in
the annual reports and on the homepage of the project:
http://www.zoo.ekol.lu.se/waterfowl/index.htm).

Material and Methods

The International Waterbird Counts in Sweden as
in the other countries rely on voluntary counters,
which cover one or more counting units at the
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specified dates. Volunteers were originally recruit-
ed by contacting large numbers of bird watchers
and other people that could be interested, but also
via local bird clubs, bird magazines etc. In this way
a network of observers was built up, some sites
being covered by one or a few observers, whereas
bird clubs or other groups of counters together cov-
ered other areas. The national September counts
are organized in the same way as the International
Midwinter Counts (cf. Nilsson 2008 and references
therein).

The September counts cover a subset of the sites
and reference areas used in the midwinter count.
During the first years of the midwinter counts, the
observers freely selected the sites to be covered but
from 1986/1987 the counts for index calculations
were standardized and a representative selection
of larger coastal and inland areas (reference areas)
was covered each year to give the basis for index
calculations. These areas were built up of a number
of smaller counting units, which were counted sep-
arately. In addition to the reference areas, counts
from smaller sites spread over the country were
also collected for the index calculations. About
20-25 percent of the midwinter sites are included
in the September counts.

The September counts are organized on the
weekend with the Sunday closest to 15 September.
The week after is used as reserve period in case of
bad weather conditions during the main counting
date.

During the shore-based counts the observer cov-
ered the counting sector(s) either by walking the
shore line or from vantage points using telescope,
moving between vantage points as fast as possible
to minimize the effects of movements of the birds.
The counting sectors were normally covered with-
in the same day.

Population trends were calculated using TRIM
(TRends and Indices for Monitoring data; Panne-
koek & van Strien 2001), a statistical package de-
veloped especially for monitoring data of the kind
we have. TRIM analyses time series of counts with
missing observations using Poisson regression tak-
ing serial correlation and over-dispersion into ac-
count. We used the time-effect model” to estimate
overall trends as well as yearly indices. For more
information, see Pannekoek & van Strien (2001).
The index value was set to 1 for the year 2000.
Trends were calculated both for the whole for-
ty-one year period (called long-term trend) and for
the most recent ten years (called short-term trend).

The number of sites covered in different years
during the September counts is shown in Table 1.
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Table 1. Number of sites covered at the September
counts in different years, 1973-2013.
Antal lokaler inventerade vid Septemberinvente-
ringarna under olika dr, 1973-2013.

Year Total number of sites counted
Ar Antal inventerade lokaler

Coast Inland Total
1973 120 162 282
1974 327 717 1044
1975 333 231 564
1976 289 188 477
1977 283 185 468
1978 292 123 415
1979 177 111 288
1980 168 93 261
1981 168 65 233
1982 167 65 232
1983 130 80 210
1984 171 68 239
1985 164 64 228
1986 156 55 211
1987 136 58 194
1988 133 75 208
1989 142 61 203
1990 108 60 168
1991 118 57 175
1992 137 66 203
1993 147 72 219
1994 117 71 188
1995 124 62 186
1996 115 66 181
1997 108 65 173
1998 117 75 192
1999 110 63 173
2000 138 53 191
2001 116 72 188
2002 128 62 190
2003 130 57 187
2004 121 55 176
2005 125 61 186
2006 109 55 164
2007 116 45 161
2008 130 54 184
2009 135 48 183
2010 124 52 176
2011 137 34 171
2012 139 42 181
2013 108 16 124

During the first years a high number of sites were
covered, especially in 1974, when aerial surveys
were undertaken in some areas (cf. Nilsson 1980a),
but during the last 30 years 161-239 sites have
been covered annually. The sites have been distrib-
uted over the southern part of the country as shown



Figure 1. Map of south Sweden showing the sites included
in the calculation of September indices. Areas marked with
black (A-G) represent reference areas which have been
counted in the same way during the years.

A =Tylén - Falkenberg, B = Laholmsbukten, C = Skildervi-
ken, D =N Oresund, E = Lundékrabukten, F = Lommabuk-
ten and G = N Kalmarsund.

Karta 6ver sodra Sverige utvisande de lokaler som ingar i
berdikningarna av Septemberindex. De med svart markerade
omradena A-G representerar referensomraden, vilka rdk-
nats pd samma sdtt genom dren.

in Figure 1. Seven reference areas from the mid-
winter counts (six on the west coast and Oresund
and one on the east coast) have been covered in the
same way in September as at the midwinter counts.

The number of sites included in the index cal-
culations has varied between 136 and 192 for the
last thirty years (Table 1), being somewhat higher
during the first years of the survey. After 1982 the
proportion of index sites that were common with
the previous year has been lower than 80% in only
a few years.

Results

Below the trends and changes in numbers will be
presented and discussed separately for each spe-
cies. Indices are calculated for the whole of south
Sweden for eighteen of twenty species analyzed
in this paper. For two species, the marine offshore

scoters Melanitta, the actual counts in the six refer-
ence areas on the west coast are given instead of an
index. For some common species, totals for some
or all of the seven reference areas are presented
separately to elucidate regional variation. Separate
total counts are also given for three species that
have particularly impressive September popula-
tions in the two big bird-lakes Hornborgasjon and
Takern.

For information on total numbers counted of the
different species in different years see the annual
reports that can be downloaded from the homepage
http://www.zoo.ekol.lu.se/waterfowl/index.htm

Great Crested Grebe Podiceps cristatus (Figure 2)
In September, the Great crested Grebe is mostly
found on the inland lakes, but smaller numbers are
also found at the coasts. The species has normally
been quite well spread. There was no significant
long-term trend. During the first fifteen years there
was a decrease to an all-time low in 1987 fol-
lowed by fluctuations around a more or less stable
level, and after 2000 an increase to peak levels in
2004-2006. For the last ten years the trend was sig-
nificantly decreasing, in 2013 reaching almost the
same low level as in 1987.

Cormorant Phalacrocorax carbo (Figure 3)

The September indices for the Cormorant are most
representative for the west coast of Sweden includ-
ing the Oresund as the majority of Baltic Cormo-

i liceps cristatus
H:-0,2, NS | 10: -6,3, ***
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Figure 2. September indices for the Great crested Grebe Po-
diceps cristatus 1973-2013. The figures under the species
name gives trend data, H = whole series, 10 = last decade,
annual change in per cent over the period is given followed
by information on significance levels for the trends, NS =
not significant.

September index for skiggdopping 1973—-2013. Siffrorna un-
der namnet ger trenddata H for hela perioden, 10 = for den
senaste tiodrsperioden, ddrefter foljer procentfordndringen
under resp. period samt signifikansnivan for trenden, NS =
inte signifikant.
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Storskarv, Phalacrocorax carbo September 1200

H: 8,1, *** | 10:-1,9, *
Phalacrocorax carbo

1 /\ 1000 Tylén - Falkenberg
08 A
06 /\/\/\ / \—\ 600
04 / v v 400
) /\/\/\’J ) ‘ ||‘ ||
0 0 || |||I||I||
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
800 4000
700 3500
600 3000 Phalacrocorax carbo
Phalacrocorax carbo Skalderviken
Laholmsbukten
500 2500
400 2000
300 1500
200 1000
B | | " || || || | | | |||||||
\ mainm REM TR
1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
3000 1000
900
2500 Phalacrocorax carbo
N Oresund 800 Phalacrocorax carbo
Lundakrabukten
700
2000
600
1500 500
400
1000
300
200
500
. ' waatla 11 . I
1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
2500 1600
1400
2000 PhaNIa;rolcorax :a;bo
Phalacrocorax carbo 1200 - Kalmarsun
Lommabukten
1500 1000
800
1000
600
400
500
, Julil | , m Al
1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Figure 3. September indices for the Cormorant Phalacrocorax carbo 1973-2013 and the numbers counted in some reference
areas (Figure 1) 1973 — 2012. The figures under the species name in the index diagram gives trend data, H = whole series, 10
= last decade, annual change in per cent over the period is given followed by information on significance levels for the trends,
NS = not significant.

September index for storskarv 1973-2013 samt antalet inrdknade i ndagra referensomraden (Figur 1) 1973—-2012. Siffrorna
under namnet ger trenddata H for hela perioden, 10 = for den senaste tiodrsperioden, ddrefter foljer procentfordindringen
qréaéer resp. period samt signifikansnivan for trenden, NS = inte signifikant.



Héger, Ardea cinerea September
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Figure 4. September indices for the Heron Ardea cinerea
1973-2013. For more information see Figure 2.

b September index for higer 1973-2013. Se vidare Figur2.
12 A
1 N M Il
VIRV
0,6 /\\ N v
A M / L/
) Y \\/
0,2 V'
4
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
" 1800
Grasand, Anas platyrhynchos September
. 4% | 10:
H:-06, 110:08, Ns 1600 Anas platyrhynchos
18 Laholmsbukten
16 /A\ 1400
14 1200
A )\
2 / \ / \\/\ 1000
A A A ,
Asammncvza veray il I
08 N
Y 600
0,6
400
04
o .
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
3500 3000
3000 Anas platyrhynchos
Skiilderviken 2500 Anas platyrhynchos
Lundékrabukten
2500
2000
2000
1500
1500
1000
1000
) ‘ ||‘|‘ ) || | | | | ||||| ‘|
: : L1, I

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

1973 1976 1979 1982

1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

3000

2500

2000

1500

1000

500

0

Anas platyrhynchos
Lommabukten

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

800

600

500

400

300

200

100

0

Anas platyrhynchos
N Kalmarsund

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Figure 5. September indices for the Mallard Anas platyrhynchos 1973-2013 and the numbers counted in some reference areas.
For more information see Figure 3.
September index for grisand 1973-2013 samt antalet inrdknade i ndagra referensomraden. Se vidare Figur 3.
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rants occur in the archipelagoes which were not
adequately covered. The long-term trend showed a
significant increase, but the trend for the last decade
was decreasing after a peak around year 2000. The
Cormorant was common in the reference areas on
the west coast. In all areas except Lundakrabukten,
the numbers were low at the start of the counting
period and increased over the years. Lommabukten
showed a similar picture but the increase levelled
off earlier. Lundékrabukten did not show any trend
but only marked fluctuations. In the only reference
area studied on the east coast, very few Cormorants
were found during the first fifteen years. Numbers
during the last twenty years of the series varied be-
tween 200 and 600 with one larger count.

Grey Heron Ardea cinerea (Figure 4)

The indices for the Heron show a significantly in-
creasing long-term trend, whereas the trend for the
last decade was decreasing and significant. The Her-
on indices started to increase during the mild winters
after the cold winter in 1987 (before that we had a pe-
riod of shifting hard and mild winters). After 1990 the
numbers have fluctuated about a rather steady level
but with particularly low indices in 2010 and 2011,

which followed after two other hard winters. 2009
had the highest index for the species, after a mild
winter, but the index for 2013 was nearly as high.

Mallard Anas platyrhynchos (Figure 5)

The long-term September trend was significantly
decreasing. There was no clear trend during the last
decade. The number of Mallards counted in four refer-
ence areas on the west coast and the one on the east
coast showed much variation between the years. There
was a clear decrease during later years in three of them
but not in the other two. September 1985 had a very
high index due to unusually large numbers counted on
three different inland lakes in south Sweden.

Teal Anas crecca (Figure 6)

In contrast to the Mallard, the Teal showed a signifi-
cantly increasing trend both over the entire count-
ing period and during the last decade. However, the
significance of the long-term trend depends exclu-
sively on the increase during the last decade. Large
numbers of Teal were counted in three of the refer-
ence areas, two in Oresund and one in Skaldervik-
en. Numbers in all three areas showed much vari-
ation between years, and there was no significant
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H: 1,6, *** | 10: 7, ***

|
L S
AN A AV

N

o
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

2000
1800
Anas crecca
1600 Skalderviken
1400
1200
1000

800

600

40

3

200

3

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

°

1600

Anas crecca

1400 Lundékrabukten

1200
1000
800
600
400

hl I
|

o

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

1200

1000
Anas crecca
Lommabukten

800
600

400

o Il I | I Ill l | U1

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Figure 6. September indices for the Teal Anas crecca 1973—2013 and the numbers counted in some reference areas. For more

information see Figure 3.

September index for kricka 1973-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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Figure 7. September indices for the Wiegon Anas penelope 1973-2013 and the numbers counted in some reference areas. For

more information see Figure 3.

September index for blisand 1973—-2013 samt antalet inrdknade i ndgra referensomrdden. Se vidare Figur 3

trend in any of them. There were several aberrantly
high peak counts in all three areas.

Wigeon Anas Penelope (Figure 7)

In contrast to the Mallard but similar to the Teal, there
was a significantly increasing long-term trend in the
numbers of staging Wigeons. For the last decade
there were marked fluctuations between years but
no significant trend. Larg numbers of Wigeon were
counted in three of the reference areas, in Skélder-

viken and in Lommabukten and Lunddkrabukten
in Oresund. In all three areas, there was a marked
fluctuation between years but in general counts were
higher in the latter part of the series both for Skélder-
viken and Lommabukten, whereas no such tendency
was found for Lundakrabukten.

Gadwall Anas strepera (Figure 8)
During the first twenty five years, the Gadwall was
a rare species in the protocols from the Septem-

Anas strepera,
H: 12,5, *** | 10: 16,1, ***
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Figure 8. September indices for the Gadwall Anas strepera 1973-2013 and the numbers counted in two important bird lakes.

For more information see Figure 3.

September index for snatterand 1973-2013 samt antalet inriknade i tva viktiga fagelsjéar. Se vidare Figur 3.
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Stjartand, Anas acuta September
H: 3,5, *** | 10: 1,5, NS
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Figure 9. September indices for the Pintail Anas acuta 1973—
2013. For more information see Figure 2.
September index for stjcrtand 1973-2013. Se vidare Figur 2.

ber counts, but during the last fifteen years a very
marked increase was recorded, and both the long-
term trend and the trend for the last decade were
increasing and highly significant. This was espe-
cially marked at the two bird-lakes Hornborgasjon
and Takern, where hardly any were seen during the
first decades and no less than 2100 and 2600 were
counted in September in 2012, respectively. The
species was also more common on other sites in
the counts but numbers here were much lower.

Pintail Anas acuta (Figure 9)

Pintails were regularly found mostly in small num-
bers on a number of counting sites. In general less
than 100 Pintails were counted on the west coast
reference areas taken together, but there was much
variation between years. The maximum total for
these areas was 450. The long-term trend for south
Sweden was increasing and significant. No signifi-
cant trend was found for the last ten years.

Skedand, Anas clypeata September
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Figure 10. September indices for the Shoveler Anas clypeata
1973-2013. For more information see Figure.2.
September index for skedand 1973-2013. Se vidare Figur 2.

Shoveler Anas clypeata (Figure 10)

The Shoveler was regularly found on the west coast
reference areas, mostly with annual totals less than
50 individuals for the five areas together. Totals of
more than 200 were noted in two years during the
entire series of counts. The indices showed a sig-
nificantly increasing trend both for the entire series
and for the last decade. However, the significance
of the ten year trend is exclusively due to the value
of 2013.

Tufted Duck Aythya fuligula (Figure 11)

Tufted duck were well distributed over the inland
sites and east coast areas. Marked fluctuations were
found between different years, but the long-term
trend was significant and increasing. Numbers were
small in the reference areas on the west coast, but
between 500 and >4000 were counted in different
years in the reference area in northern Kalmarsund.

Vigg, Aythya fuligula September
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Figure 11. September indices for the Tufted Duck Aythya fuligula 1973-2013 and the numbers counted in a reference area in

Kalmarsund. For more information see Figure 3.

September index for vigg 1973-2013 samt antalet inrdknade i ett referensomrade i Kalmarsund. Se vidare Figur 3.
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Brunand, Aythya ferina September
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Figure 12. September indices for the Pochard Aythya ferina 1973-2013 and the numbers counted in two important bird lakes.

For more information see Figure 3.

September index for brunand 1973-2013 samt antalet inrdknade i tva viktiga fagelsjéar. Se vidare Figur 3.

Pochard Aythya ferina (Figure 12)

The trends were increasing and significant both for
the long-term period and, particularly, the last de-
cade. The Pochards were mostly concentrated to a
few (often one or two) sites with huge flocks in lat-
er years in addition to smaller numbers found in a
number of other lakes and coastal sites. During the
years before 2000, the large flocks were found in
Lake Tékern, maximum totals normally being less
than 5000. During the last decade large flocks also
appeared at Lake Hornborgasjon in some years. In
two years more than 20 000 were counted in Lake
Tékern, whereas peak totals at Lake Hornborgas-
jon were between 7000 and 8000 in two years.
Rather than as a linear increase the changes of this
species can more correctly be described as fluctu-
ations around a more or less steady level until a
marked increase started around year 2000.

Goldeneye Bucephala clangula (Figure 13)

The Goldeneye is a well spread species on both in-
land and coastal waters in September. The overall
indices show a significant increase over the entire
series. The trend for the last ten years was also sig-
nificantly increasing but it is markedly influenced
by one year with a very high index value. The
counts in the reference areas do not show any clear
trend over the period but only marked fluctuations
between years. Skilderviken showed a slight ten-
dency to a decrease but the fluctuations between
years were quite marked also for this area.

Velvet Scoter Melanitta fusca & Common Scoter
Melanitta nigra (Figure 14)

The two scoters are mostly to be found in offshore
waters and are normally seen only in small num-
bers in the counts undertaken from the shoreline.

One exception is the southern part of the Kattegat,
where large flocks of both species are found with-
in distances that normally can be covered from the
shore in Laholmsbukten and to a smaller extent in
Skilderviken. During the early years of the Sep-
tember counts large flocks were found in Laholms-
bukten. In the following years numbers were much
smaller, but during the last few years more scoters
were once again found in the area. The Velvet Sco-
ter was the most common species during the first
years, whereas the Common Scoter was the most
common species in the later years.

Eider Somateria mollissima (Figure 15)

The Eider indices showed a significantly decreas-
ing long-term trend. If different time periods are
considered there was an increase during the first
ten to twelve years followed by a marked decrease.
The indices for the last ten years do not show any
significant change. The Eider totals for the seven
reference areas show much variation between years
but in general there is a decreasing tendency in all
of them with the exception of Lundakrabukten.

Red-breasted Merganser Mergus serrator (Figure
16)

During the first years until 2004, the indices for the
Red-breasted Merganser indicated marked fluctua-
tions around a decreasing trend, and the trend for
the entire period is also significantly negative. No
significant trend was found for the last ten years.

Goosander Mergus merganser (Figure 17)

The overall indices show a weak but significantly
increasing long-term trend. There was no signifi-
cant trend for the last decade.
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Knipa, Bucephala clangula September
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Figure 13. September indices for the Goldeneye Bucephala clangula 1973-2013 and the numbers counted in some reference
areas. For more information see Figure 3.
September index for knipa 1973-2013 samt antalet inrdknade i ndagra referensomrdden. Se vidare Figur 3.
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Figure 14. Total number of Velvet Scoters Melanitta fusca
and Common Scoters Melanitta nigra counted on the refe-
rence areas of the west coast during the September counts
in 1974-2012.

Totalantalet inrdknade svdrtor och sjéorrar i referensom-
rddena pd vistkusten vid septemberinventeringarna 1974—
2012.
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Figure 15. September indices for the Eider Somateria mollissima 1973-2013 and the numbers counted in some reference
areas. For more information see Figure 3.

September index for ejder 1973—-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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Figure 16. September indices for the Red-breasted mergan-
ser Mergus serrator 1973-2013. For more information see
Figure 2.

September index for smaskrake 1973—2013. Se vidare Figur 2.
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Figure 17. September indices for the Goosander Mergus
merganser 1973-2013. For more information see Figure 2.
September index for storskrake 1973-2013. Se vidare Figur
2.
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Figure 18. September indices for the Mute Swan Cygnus
olor 1973-2013 and the numbers counted in some reference
areas. For more information see Figure. 3.

September index for knélsvan 1973—-2013 samt antalet in-
rdknade i nagra referensomrdden. Se vidare Figur 3.
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Figure 19. September indices for the Whooper Swan Cygnus
cygnus 1973-2013. For more information see Figure 2.
September index for sangsvan 1973-2013. Se vidare Figur 2.

Mute Swan Cygnus olor (Figure 18)

The overall indices show a significantly increas-
ing trend over the entire series, whereas the counts
during the last ten years show no significant change.
In the reference areas the counts show marked an-
nual fluctuations. A decreasing tendency is seen for
the latter part of the period in Skélderviken and for
the entire period in Lundakrabukten.

Whooper Swan Cygnus cygnus (Figure 19)

The Whooper Swan showed a significantly in-
creasing trend both for the entire series and for the
last decade. The increase started after the cold 1987
winter and before that the indices showed a low
and more or less steady level.

Coot Fulica atra (Figure 20)

Large concentrations of Coot have been found in
early autumn on Lake Tékern with between 25 000
and 30 000 counted in September 1973. Large
concentrations of Coot have been a regular feature
in this lake over the years even if there is a large
variation between years. During the latter part of
the period, the newly restored Lake Hornborga-
sjon also was the site for large concentrations. The
counts on these two lakes are very sensitive to
wind conditions. In years with hard winds on the
days with counts, a large proportion of the Coots
can be overlooked behind vegetation. The nation-
al indices do not show any significant long-term
trend. During the first years of the series the indices
were high, followed by a marked drop to a very
low level in 1985-1988 related to the very cold
winters 19709, 1982, 1985 and 1987, when there
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Figure 20. September indices for the Coot Fulica atra 1973-2013 and the numbers counted in some reference areas. For more

information see Figure 3.

September index for sothéna 1973—-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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was a high mortality among wintering Coot. The
level for the indices remained low for a number of
years, but then there was a recovery starting in the
late 1990s. However, the population has declined
again in recent years, so the trend for the last ten
years was significantly decreasing. Large numbers
of Coot were found in two of the reference areas
in Oresund, Lommabukten and Lundékrabukten.
In both areas high numbers were counted during
the first years followed by a marked decrease and
low counts for a number of years. In Lommabukten
there was a marked increase again to high counts
for a number of years followed by a decrease
during the last few counts. This increase was not
so marked in Lundakrabukten, but there were some
years with somewhat higher counts during the last
few years.

Discussion

September indices have been calculated for 18
different waterbird species. Of these species 13
showed a significantly increasing trend over the
whole series of 41 years of counts, whereas three
species showed significant decreases. In the short
term (the last 10 years) six species showed signifi-
cantly increasing trends, four were decreasing and
the others did not show any clear trend. For both
the Cormorant and the Heron the long-term trends
were significantly increasing but the short-term
trends were decreasing.

The trends in a large proportion of the staging
waterbird populations as shown in the September
indices presented here indicate either a genuine
change in numbers in the populations from which
the early autumn staging flocks emanate or chang-
es in the staging pattern that might be related to
changes in the migration pattern of waterbirds as a
response to climate change and a general warming
in northern Europe. The effects of climate change
on the distribution of wintering waterbirds are well
established through the analysis of the results of
the International Midwinter Counts (Lehikoinen et
al. 2013, Nilsson 2008). The general warming of
northern Europe can also affect the timing of mi-
gration and the use of different staging areas as has
been established for different goose species (Nils-
son, 2011, 2013a, Nilsson et al 2013). If there are
such changes in the timing of the autumn migration
also in the waterbirds discussed here, this could
influence the number of staging birds counted in
south Sweden during the September counts and
thus influence the indices discussed here.

Besides the September waterbird counts present-
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ed here (and the International Midwinter Counts
discussed in detail by Nilsson 2008, see also Nils-
son 2014 and Table 2) there are two other monitor-
ing programs that provide trend data for the species
discussed here. The Swedish Bird Survey (SBS)
provides three sets of indices, i.e. point counts and
fixed-route counts for breeding birds and point
counts for wintering birds (Green & Lindstrom
2014; see also www.zoo.ekol.lu.se/birdmonitoring)
and Falsterbo Bird Observatory provides counts of
migratory birds at Falsterbo in the autumn (Kjellén
2013; also http://www.falsterbofagelstation.se).
The September trends for staging waterbirds as
presented here are compared with the trends from
these other sets of trend data (Table 2).

The comparison of the long term trends with the
other monitoring programs gave the following re-
sult. The comparison with the migration counts at
Falsterbo could be made for 14 species. The trends
agreed for five species and disagreed for one spe-
cies (Goldeneye) whereas in the other eight species
the trends were non-significant in one or both of
the series. The comparison with the SBS breeding
season point counts could be made for 15 species
with agreement of trends in five and disagreement
in two (Mallard and Tufted Duck) whereas one or
both trends for the other eight species were non-sig-
nificant. With the IWC midwinter counts 15 species
could be compared with ten trends that agreed and
three that disagreed (Mallard, Eider and Red-breast-
ed Merganser) whereas two trends were non-signifi-
cant in September. In the comparison, with the SBS
winter point counts, 12 species could be included.
Trend agreement was found for nine and disagree-
ment for two species (Mallard and Eider); two spe-
cies had non-significant trends in one of the series.
In conclusion, the best agreements were found with
the two midwinter counts whereas the agreement
with the two breeding bird counts and the migra-
tion count was less good. One species, the Mallard,
stands out as the September index disagreed with
that from all the other series. The Eider index dis-
agreed with both the other winter counts.

Among the species discussed here, two species,
the Mallard and the Tufted Duck, showed differ-
ent long-term trends for the September counts and
the SFT breeding season point counts, whereas this
was the case for one species, the Goldeneye, in the
comparison with the Falsterbo migration counts.
In these cases changes in the migration pattern
might be involved. In contrast to these differences
five species for both comparisons showed similar
trends indicating that the indices reflect real chang-
es in the populations.



Table 2. Trends in the number of waterbirds in Sweden according to different monitoring programs: (1) the Inter-
national Waterbird Counts (IWC) in September (present contribution), (2) the IWC midwinter counts (Nilsson
2014), (3) the counts of autumn migration at Falsterbo Bird Observatory (Kjellén 2013), (4) the point counts of
breeding birds in the Swedish Bird Survey (SBS; Green & Lindstrom 2014), (5) the SBS fixed route counts of
breeding birds, and the SBS point counts of wintering birds. Increasing (+) and decreasing (-) trends are marked
with a sign if significant. * P<0.05, ** P<0.01 and *** P<0.001, NS = no significant trend.

Jamforelser av trender i antalet vattenfaglar i Sverige enligt olika inventeringsprogram: (1) Internationella sjo-
fagelinventeringen (IWC) i september (denna uppsats), (2) midvinterinventeringen inom IWC (Nilsson 2014),
(3) rdkningar av héstflyttande faglar vid Falsterbo fagelstation (Kjellén 2013), (4) inventering av punktrutter
under hdickningstid inom Svensk Fageltaxering (SFT; Green & Lindstrom 2014), (5) inventering av standard-
rutter under héckningstid inom SFT) och (6) inventering av punktrutter vintertid inom SFT. Okande (+) och
minskande (-) trender markeras med tecken om signifikanta. . * P<0.05, ** P<(0.01 och *** P<0.001, NS =

inte signifikant.

Long-term trends

Short-term trends

September Autumn Breeding Midwinter Midwinter September Breeding
wc migration point counts  ITWC point counts wcC fixed routes
1975-2013 1973-2012 1975-2013 1967-2014 1975-2013 2004-2013 2000-2013
Podiceps cristatus NS NS ko ) NS
Phalacrocorax carbo R K kK R % ok
Ardea cinerea Rk 4k ok e k ke
Anas platyrhynchos SRk NS HHE* HHEF HHEF NS +*
Anas crecca kel NS NS sk ok %
Anas penelope kE kR NS ok NS NS ko
Anas strepera R ke Sk
Anas acuta HRAE Sk NS
Anas clypeata ik E Rk ok
Aythya fuligula S NS % e ok NS ks
Apythya ferina ek NS NS Sk e e
Bucephala clangula ko ok NS ok s e x
Melanitta fusca +* _® NS
Melanitta nigra HHEE A NS
Somateria mollissima Sk NS Sk ok +* NS NS
Mergus serrator SRk NS NS HHEF NS NS NS
Mergus merganser +* NS NS Ak Ak NS NS
Cygnus olor +HEE NS +¥* HHEE HHEE NS NS
Cygnus cygnus HREE ko ks Sk Sk 4% I
Fulica atra NS NS Rk NS sk NS

The short term trends are less well in agreement
than the long-term ones. Fourteen species can be
compared. Nine of them show non-significant
trends in one of the series. The trends that are sig-
nificant in both series agree in two and disagree in
three species. It is likely that ten years is a period
that is too short for the large inter-annual variations
to permit revelation of significant trends unless
they are very dramatic.

In the Cormorant and the Heron, both the long-
term September indices and the point counts show
significantly increasing trends. On the other hand,
the short-term September trends were decreasing
as was the trend from the Fixed-routes for breeding
herons. For the Heron at least this could probably
be related to the cold winters in 2010 and 2011, the
species being sensitive to cold winters. The trends
for the Cormorant reflect the general increase of
the Cormorant populations in Sweden and other
countries.

In the dabbling ducks, significantly increasing

trends were found both for the long-term Septem-
ber indices and in the number of migrants at Fal-
sterbo for the Wigeon, Pintail, Shoveler and Gad-
wall. In the Wigeon and the Pintail there were no
clear trends in the short-term indices. The Mallard
showed a significant decrease in the long-term Sep-
tember indices, whereas the Teal showed increasing
trends both long-term and short-term. There was
no clear tendency in the Falsterbo counts for these
two species. The breeding bird indices showed an
increase in the Mallard for both the Point counts
and the Fixed-routes, whereas there was a decrease
in the Fixed-route index for the Teal.

The general tendency for the Mallard in the re-
gion is an increase (Dalby et al. 2013). The staging
Mallards in south Sweden may be of both local ori-
gin and from areas further to the northeast. It is pos-
sible that the general tendencies to an earlier spring
have changed the timing of breeding and indirectly
the timing of autumn migration thus causing the
observed trend in staging September numbers.
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For the smaller diving ducks, the long-term Sep-
tember trends were significantly increasing as were
the short-term trends except for the Tufted Duck.
The number of Goldeneyes passing Falsterbo on
migration showed an opposite trend, which might
be related to changes in the migration pattern, a
higher proportion of the Goldeneyes staying for a
longer period in the country. It was expected that
the increasing trend for the Goldeneye in the Sep-
tember counts should also be reflected in the breed-
ing bird surveys, but the long-term Point-counts
did not show any trend, whereas the Fixed-routes
showed a decrease.

The Eider was one of the three species show-
ing a significantly decreasing long-term trend. The
same trend was found in the Point counts (Table 2).
These trends reflect the general trend of a marked
decrease in the Eider populations of the Baltic re-
gion (Ekroos et al. 2012). No short-term trends
were found for the Eider.

Both swan species show increasing trends, the
Whooper Swan for all indices shown in the com-
parison in Table 2, whereas increasing trends were
found in the long-term September indices and the
Point counts for the Mute Swan. Another species
covered by both the September counts and the
breeding bird surveys is the Coot. This species
shows a similar picture both during the breeding
season and in the September counts..

The January indices on the other hand mostly
show significantly increasing trends (Nilsson 2008,
2013b, 2014). The winter point counts in Sweden
(Green & Lindstrom 2014) show a similar picture
for the waterbirds. The increases in January totals
for a number of waterbirds is mostly due to chang-
es in the distribution in relation to milder winters
(Lehikoinen et.al. 2013), but the increases can of
course also be a combination of changed winter
distribution in relation to milder winters and a gen-
uine population increase.
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Sammanfattning

Under mitten av 1960-talet insag man att det kriv-
des samordnade insatser for att folja trenderna i de
olika andfagelbestanden samt for att faststélla vik-
tiga omraden for de olika arterna, varfoér man star-
tade de internationella midvinterinventeringarna i
januari 1967 (Atkinson-Willes 1969). Januari val-
des for att andfaglarna under denna manad vistades
i de tdttbefolkade delarna av Europa och var som
mest koncentrerade, vilket underldttade invente-
ringarna. Sverige har varit med i dessa inventering-
ar sedan starten 1967 (Nilsson 1975, 2008, 2013b).

For att tdcka situationen under andra delar av
sdsongen organiserades ocksd under ndgra ar rak-
ningar i november, mars och september (svenska
referenser se Nilsson 1977, 1980a, 1980b). Sep-
temberinventeringarna, som startade 1973, har se-
dan fortsatts varje dr for att ge underlag for att f6lja
de rastande sjofagelbestanden i landet under den
tidiga hosten. Ursprungligen omfattade de inter-
nationella sjofagelinventeringarna dnder och sva-
nar, men arturvalet utokades senare till att ocksa
omfatta lommar, doppingar, higer, storskarv och
sothona. Alla dessa arter ingér i septemberinven-
teringen. Géssen ingar ocksd i de internationella
midvinterinventeringarna och &r dessutom foremal

for speciella gasinventeringar under hosten. Resul-
taten fran dessa inventeringar har publicerats tidi-
gare (Nilsson 2013a).

I denna uppsats analyseras de forsta fyrtioen
arens inventeringar av rastande sjofaglar i Sverige
i september. Huvudvikten &r att belysa fordndring-
arna i antal mellan olika ar och speciellt att belysa
den ev. forekomsten av langtids (hela perioden)
och korttidstrender i bestdnden av olika rastande
sjofagelarter i sodra Sverige. Septemberindex for
olika arter publiceras regelbundet i arliga rapporter
som bl.a. gar ut till deltagarna och kan ocksé ater-
finnas pd projektets hemsida med detaljer fran de
arliga inventeringarna: http://www.zoo.ekol.lu.se/
waterfowl/index.htm

Material och metoder

Andféagelinventeringarna i Sverige liksom i dvriga
lander baseras helt pa frivilliga observatdrer, som
técker en eller flera rdkningsenheter vid de aktuella
inventeringarna. Genom aren har det byggts upp ett
nétverk av observatdrer och grupper av observato-
rer som varje ar ticker sina inventeringsomraden.
Septemberinventeringen genomfors veckoslutet
nidrmast den 15:¢ med de ndrmaste dagarna som
reservtid.

Efter de forsta arens inventeringar delades den
svenska kusten in i rdkningssektorer som var sa
valda att de l4tt kunde éterfinnas i falt och inte var
storre &n att man kunde riakna dem fullstdndigt un-
der en och samma dag. Vanligen kunde en invente-
rare ticka flera enheter. I samband med midvinter-
inventeringarna pa 1980-talet etablerades ett antal
referensomraden, vilka tacktes pa ett standardiserat
sdtt varje ar. Sju av dessa omraden inventeras ocksa
1 september vartill kommer ett antal mer spridda
inventeringslokaler (Figur 1).

Populationsindex for de olika arterna har berdk-
nats enligt TRIM-metoden (Pannekoek & van Stri-
en (2001). Metoden dr densamma som anvénds av
Svensk Fageltaxering (Green & Lindstrém 2014).
I tidigare rapporter och publikationer berdknades
index som kedje-index, varfor en del skillnader kan
foreligga, mellan denna publikation och tidigare.

Inventeringarnas tickning under senare ar visas
i Figur 1, medan antalet inventerade lokaler under
olika ar framgar av tabell 1. Under de forsta aren
inventerades nagot fler lokaler dn senare, speciellt
1974 (Nilsson 1980a), da vissa delar flyginvente-
rades.
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Resultat

Septemberindex for sddra Sverige har kunnat be-
riknas for 18 olika arter och presenteras i en serie
diagram for de olika arterna bade for hela serien
(41 ar) och for de senaste 10 aren Totalt sett visade
13 arter signifikanta dkande trender i langtidsindex
for september, medan tre arter visade signifikanta
nedatgaende trender for samma period. Nar det
géller korttidstrenden var sex arter 6kande, medan
fyra arter visade en minskande trend.

Langtidsserien visar ingen klar trend for skédgg-
doppingen (Figur 2), medan arten minskat under
den senaste tiodrsperioden. Storskarv och hager
(Figur 3, 4) visade 6kande trender for hela serien,
medan bada arterna minskade den senaste tioarspe-
rioden. For hdgern torde detta formodligen kunna
hénforas till de kalla vintrarna 2010 och 2011.

Samtliga simédnder utom grdsanden visade sig-
nifikanta okande langtids trender (Figur 5 - 10),
medan korttidstrenderna 6kade for tre av arterna.
Okningen var mest markant for snatteranden som
endast noterades i enstaka individ vid de forsta sep-
temberinventeringarna, men som fran ar 2000 6kat
markant som rastare, sirskilt pa de stora fagelsjo-
arna Takern och Hornborgasjon (Figur 8).

De tre sma dykénderna vigg, brunand och kni-
pa visade alla signifikant 6kande langtidstrender
(Figur 11-13). Okningen var sirskilt markant
for brunanden, dir septembersummor om mer dn
20000 individ noterats vid Takern vissa ar (Figur
12).

Béda de havslevande dykinderna, ejder (Figur
15) och smaskrake (Figur 16), visade signifikant
minskande langtids trender, medan korttidstrender-
na inte visade ndgon klar bild. Déremot férekom
svérta och sjoorre i ndgorlunda antal endast i La-
holmsbukten och i viss man Skilderviken. Antalet
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rastare varierade markant mellan olika &r (Figur
14).

Béde knolsvan och sangsvan visade signifikant
okande langtidstrender (Figur 18, 19). Daremot vi-
sade sothonan ingen klar langtidstrend (Figur 20).

Diskussion

Som framgétt ovan visade 13 av de 18 undersokta
arterna signifikant 6kande langtids trender, medan
tre arter minskade och tva inte visade nagon klar
langtidstrend. for tre arter visade korttidstrenden
en nedgang, som troligen kan forklaras av ett par
kalla vintrar under perioden.

De trender som diskuterats hér kan jamforas med
trenderna for samma arter frén tvd andra overvak-
ningsprogram. 1) Svensk Fageltaxering med punkt-
inventeringar sommar och vinter samt standardrut-
ter under héckningstiden ((Green & Lindstrom
2014 se ocksd www.zoo.ekol.lu.se/birdmonitoring)
samt 2) de regelbundna flyttfagelrakningarna vid
Falsterbo (Kjellén 2013, http://www.falsterbofa-
gelstation.se ). I flertalet fall visar jamforelserna
mellan septemberindex och de andra programmen
liknande trender dven om det forekommer en del
skillnader (Tabell 2). Salunda minskar grasandens
septemberindex, medan nagon sadan tendens inte
finns 1 strdcksiffrorna. Déremot visar index frdn
punktinventeringarna pa sommaren en signifikant
6kning. Denna skillnad mellan de bada dataserier-
na kan kanske forklaras av dndrade flyttningsvanor
i samband med att klimatet under vintern och varen
blivit varmare.

Vinterindex (bade sjofagelinventeringarna och
punktrutterna) visar for de flesta arter signifikant
Okande trender, vilket torde kunna relateras till de
mildare vintrarna under senare ar.



