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Improving population estimates of Swedish birds using the
Breeding Bird Survey fixed routes and correction factors from

Finnish line transect surveys

Forbdttring av populationsskattningar av svenska faglar med hjdlp av Svensk
Fageltaxerings fasta rutter och korrektionsfaktorer fran finska linjetaxeringar

SOREN SVENSSON

I estimated population size of fifty-nine common birds by
using the fixed routes of the Swedish Bird Survey (SBS),
which give the number of birds per kilometer. I converted
this number to density, birds/km? using the correction
factors for detectability that have been developed for line
transects in Finland. I compared the population estimates
by this new method with those in a previous account
from 2012, in which the estimates of common birds were
primarily based on extrapolation of habitat-specific den-
sities from numerous territory mapping plots. There was
good agreement for the most abundant species but a clear
tendency that the estimates with the new method were
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higher for many less common ones. As little new density
data are being collected, the SBS fixed routes are likely
to be the prime source of data for future national popu-
lation estimates. Although the Finnish correction factors
can be used to improve the Swedish estimates for suit-
able species it is advisable to develop factors specifically
adapted to the Swedish counts for application to a wider
spectrum of species.
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Introduction

How many pairs of breeding birds are there? The
question is asked not only by population and com-
munity scientists or by curious laymen. Increasing-
ly, it is asked by governmental bodies at different
levels from perspectives of conservation, manage-
ment or legislation. For example, the Swedish En-
vironmental Protection Agency (SEPA) contracts
collection of bird population data, partly for its own
use within the country, partly because it is required
to report to the European Union for compilation
of environmental indicators. One example where
Swedish data have contributed is the assessment of
how strategic conservation measures within the EU
Common Agricultural Policy have affected birds
(Gamero et al. 2016). Concern about bird popula-
tions has often been a part of the rationale for dif-
ferent international conventions: Bern (habitats),
Bonn (migratory species) and Ramsar (wetland)
conventions and Convention on Biological Diver-
sity (Nagoya protocol, ratified by Sweden 2016).
But there are no firm requirements about reporting
national population estimates. Within the European
Union the Birds Directive (2009/147/EC) is a core

document. Recently an important addition has been
enforced. It is now required by all member states
to report absolute population size of all wild birds.

There are also non-governmental organizations
that need absolute population estimates, for exam-
ple the International Union for Conservation of Na-
ture for the so called red lists of endangered birds
(www.iucnredlist.org). One of several regional
lists is the one compiled by BirdLife Internation-
al (2015) for Europe. In Sweden a national list is
published every five years, the most recent one in
2015 (Artdatabanken 2015). Categorization of the
bird species into different threat categories requires
detailed information on both trends and absolute
numbers.

There have been four efforts to estimate the pop-
ulation size of all bird species breeding in Sweden:
Ulfstrand & Hogstedt (1976), Koskimies (1993),
Asbirk et al. (1997) and Ottosson et al. (2012). In
Ottosson et al. (2012) the estimates for common
species were based on habitat-specific densities
multiplied by the national area of each habitat. For
less common and rare species other methods were
used, primarily a careful search of all literature,
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both regional and national. For a small number of
species with very little information available “edu-
cated guesses” were made, for example by compar-
ing with similar species with better known status.
The vast majority of habitat-specific density values
emanated from territory mapping plots that were
surveyed in the period 1970-1990 and apart from
more recent surveys of farmland, few estimates of
true densities have been made after 1990. Details
are given in Ottosson et al. (2012).

In 1996, a new national scheme for monitor-
ing population trends was launched as part of the
Swedish Bird Survey (SBS; Svensson 1996, 2000;
Lindstrom et al. 2007). Before 1996 trends were
based on territory mapping plots and point counts
at sites chosen by volunteers, which were rather
non-representative with respect to both geogra-
phy and habitats. The new scheme was designed
to provide data representative for different habitats
and geographical regions, and it has been the main
instrument for population trend monitoring since
then (Green & Lindstrom 2015). Seven hundred
and sixteen fixed survey routes are distributed
systematically over all Sweden, twenty-five kilo-
meters apart in both south-north and west-east di-
rections. Each route comprises eight one-kilometer
line transects and eight five minute point counts
in between each. The routes are surveyed once a
year during a three-week period adapted to local
phenology to capture as many species as possible,
starting on 15 May in the south and on 15 June, or
later if necessary, in the northern mountains. A sur-
vey of a fixed route always starts at four o’clock in
the morning and lasts five to seven hours. All bird
individuals heard or seen are recorded, independ-
ent of distance, and excluding only downy young,
unfledged nestlings, and obvious double counts be-
tween adjacent line kilometer sections.

Line transects have long been used in Finland.
The Finnish method (Koskimies & Vdisdnen 1991)
differs in three respects from the Swedish fixed
routes. First, the count unit in Finland is a pair
equivalent (one male, one female, one pair or one
brood without parent) instead of an individual bird.
Second, observations are recorded separately for
two zones, within and beyond twenty-five meters on
both sides of the transect line. The zones are called
the main belt and the supplementary belt, together
making up the survey belt; the latter corresponds to
the belt without limits (and hence without defined
area) used in the Swedish fixed routes. The pro-
portion of records within twenty-five meters can be
used as a measure of lateral detectability as demon-
strated in a series of papers (Jarvinen & Viisédnen
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1975, 1976a, 1976b; Jarvinen 1976, 1978; Jarvinen
etal. 1976, 1977). Counts of birds with strong and
far-reaching calls will show a lower proportion of
records closer than twenty-five meters than birds
with weak calls. This makes it possible to calcu-
late species-specific detectability factors that can
be used to make the counts of different species
comparable. This detectability is called lateral de-
tectability as distinguished from basal detectability
which tries to correct also for birds that are not at all
detected, not even close to the transect line. Lateral
detectability correction factors were first published
by Jarvinen & Viisédnen (1983) and recently new
factors were published by Lehikoinen et al. (2014).
Factors correcting for basal detectability have been
published by Rajasirkka (2010). A third difference
is walking speed. The line transects of the Swedish
fixed routes are walked with a speed of one kilo-
meter per 30—45 minutes, mainly adapted to how
difficult the terrain along the route is. The Finnish
transects are walked with a speed of 45—-60 minutes
per kilometer. A Finnish route thus takes more time
because the observer is required to estimate the dis-
tance to each bird and to put down its position on a
map together with habitat information.

It is comparatively easy to monitor national
temporal trends of breeding bird species popula-
tions. It is sufficient to determine a geographically
representative relative measure, an index, which
is comparable from year to year. This goal can
be achieved, without any knowledge of absolute
density, by counting birds with the same standard
method every year at a selection of statistically
representative sample sites. The fixed routes of the
Swedish Bird Survey provide such an index.

Absolute population size is more difficult to
determine. There are two alternatives. The first is
to determine the absolute numbers in a set of rep-
resentative sample plots of known size. This will
produce density values that, with appropriate pre-
cautions, can be extrapolated to the whole country.
The second alternative is to use a suitable density
index and convert it to density by an experimental-
ly determined correction factor. The Swedish Bird
Survey provides such an index for all species, the
number of individual birds recorded per kilometer
line transect.

The purpose of this paper is twofold. First, I in-
tend to calculate better national estimates than be-
fore for a selection of species that I believe are par-
ticularly suitable by using the Finnish correction
factors (Rajasdrkka 2010, Lehikoinen et al. 2014)
to convert the SBS density indices to absolute den-
sities. These new estimates will be compared with



those of Ottosson et al. (2012). Second, I provide
some ideas on how to develop correction factors
that are better adapted to the SBS counts than the
ones from Finland and that would allow conversion
of SBS indices to densities with greater precision
and for a larger number of species.

Methods

To account for the fact that the unit of a Finnish
line transect count is a pair equivalent rather than
an individual bird, I selected species in which the
SBS records are mainly singing males. A singing
male represents a pair and if the proportion of sing-
ing males among all records is high, a count of
individuals becomes a good representation of the
number of pairs. A majority of the territorial song-
birds in northern Europe belongs to this category.
To these passerines I added six woodpeckers and
the Cuckoo, assuming that they have territorial sys-
tems and calling behaviors similar to those of the
passerines. In total, fifty-nine species were includ-
ed. In sheer numbers, these species represent more
than 80% of all breeding pairs in Sweden accord-
ing to Ottosson et al. (2012). In order to provide
further support for the assumption that most fixed
route records for these fifty-nine species are pair
equivalents, I examined 220,000 five-minute point
counts. If most records during a point count were
records of a single individual, hence a pair equiva-
lent, most records along a line transect also ought
to be pair equivalents. Species with more than 85%
such single individual records are marked with an
asterisk in Table 1. My assumption is that virtually
all fixed route records of the selected fifty-nine spe-
cies represent pair equivalents and that no correc-
tion for this potential bias is necessary.

I used the line transect values given in table A2,
pp- 552-556 in Ottosson et al. (2012) as the Swed-
ish sample. These values were based on all fixed
routes surveyed during the period 1996-2010 and
they represent average values from 4920 eight kilo-
meter surveys and hence a total of 39,360 kilom-
eters of line transect. As these values showed the
number of birds per route (eight kilometers), I re-
calculated them to birds per kilometer. The number
of records per kilometer fixed route was first mul-
tiplied with the correction factors for lateral detect-
ability in column KK or KE in table 2 in Lehikoin-
en et al. (2014). As the correction factors differed
between northern and southern Finland (higher in
the south) and as a large part of Sweden is locat-
ed south of Finland, I used the values for south-
ern Finland (column KE) for species with mainly

a southerly distribution in Sweden; for the other
species the value for all Finland (column KK) was
used. For correction of basal detectability, I then
multiplied with the values of column T in table 1 in
Rajasirkka (2010). This gave an estimate of pairs/
km?. Finally, I multiplied this density estimate with
the total area of Sweden, 450 000 km?.

The nomenclature follows Ottosson et al. (2012)
and the English, scientific and Swedish names of
birds are found in Table 1. Elsewhere in the paper I
use the shorter versions of the English names or, in
the figures, the scientific names.

Results

National population estimates based on the line
transect counts after multiplication with both the
lateral and basal correction factors are shown in
Table 1, together with the estimates in Ottosson et
al. (2012). Several interesting comparisons can be
made from the two datasets.

However, I first compared the abundance rank of
the species according to the raw number of birds
per kilometer fixed route with the rank after cor-
rection for only lateral detectability (Figure 1).
The horizontal bars show how much the rank has
shifted, been up- or down-graded, after lateral cor-
rection. The two most numerous species (Willow
Warbler and Chaffinch) and the two least numerous
ones (Golden Oriole and Red-breasted Flycatcher)
obtain exactly the same position before and after
correction. Among the remaining species, only
six end up in exactly the same position. However,
minor position shifts tell little of interest as they
are not independent but mutually affecting each
other. And it is likely that the shifts among the least
common species are more error-prone than those
among the common species. It is therefore the large
deviations among more common species that are of
greatest interest. The largest shifts to a lower rank
are found for Brambling (shifting from position 3
for raw data to position 8 after lateral detectability
correction, 5 positions down), Song Thrush (6 to
10, 4 down), Redstart (10 to 20, 10 down), Cuckoo
(15 to 39, 24 down), and Black Woodpecker (34 to
43, 9 down). Large shifts in the opposite direction
are found in Great Tit (9 to 4, 5 up), Goldcrest (11
to 6, 5 up), Spotted Flycatcher (19 to 11, 8 up),
Blue Tit (22 to 13, 9 up), White Wagtail (23 to 12,
11 up), Willow Tit (24 to 18, 6 up), and Treecreeper
(35 to 28, 7 up). The number of shifts in the dif-
ferent directions is almost the same, 23 and 26 re-
spectively, with 10 species remaining in the same
position.

179



Table 1. Estimated breeding populations of birds in Sweden according to line transect count data from the Bree-
ding Bird Survey, transformed to national population size by detectability-correction factors developed in Fin-
land (Lehikoinen et al. 2014, Rajasdrkka 2010), versus estimates in Ottosson et al. (2012). An asterisk denotes a
species with more than 85% single individual records during five minute point counts (see text).

Bestandsskattningar for faglar enligt data fran Svensk Fageltaxerings linjetaxeringar, vilka omrdknats med
faktorer for observerbarhet (Lehikoinen et al. 2014, Rajasdrkkd 2010), i forhallande till skattningar i Ottosson
et al. (2012). En asterisk anger att arten i 85% av alla fem-minuters punkttaxeringar registreras med bara en

individ (se text).

English name

Scientific name

Swedish name

Corrected line

Ottosson et al.

transects (2012)
Willow Warbler Phylloscopus trochilus Lovséangare 12 000 000 13 000 000
Common Chaffinch Fringilla coelebs Bofink 9200 000 8400 000
European Robin Erithacus rubecula Rodhake 3300 000 3 800 000
Great Tit Parus major Talgoxe 3300 000 2 600 000
Goldcrest Regulus regulus Kungsfagel 2 700 000 3000 000
Tree Pipit Anthus trivialis Tradpiplarka 2 600 000 2 400 000
Brambling Fringilla montifringilla Bergfink 2200 000 2 100 000
Common Blackbird Turdus merula Koltrast 2200 000 1800 000
Redwing Turdus iliacus Rédvingetrast 1800 000 1100 000
Spotted Flycatcher Muscicapa striata Gra flugsnappare 1 800 000 1 500 000
Song Thrush Turdus philomelos Taltrast 1 500 000 1 900 000
Eurasian Blue Tit Cyanistes caeruleus Blames 1400 000 700 000
White Wagtail Motacilla alba Sédesirla 1400 000 410 000
Yellowhammer Emberiza citrinella Gulsparv 1200 000 900 000
Eurasian Blackcap Sylvia atricapilla™® Svarthétta 1 100 000 1200 000
Garden Warbler Sylvia borin* Tradgardssangare 1 000 000 1200 000
European Pied Flycatcher Ficedula hypoleuca Svartvit flugsnappare 980 000 1 400 000
Willow Tit Poecile montanus Talltita 968 852 800 000
European Greenfinch Chloris chloris Gronfink 950 000 660 000
Eurasian Wren Troglodytes troglodytes Girdsmyg 740 000 500 000
Common Redstart Phoenicurus phoenicurus*  Rodstjért 700 000 900 000
Whinchat Saxicola rubetra Buskskvitta 670 000 250 000
Gr. Spotted Woodpecker Dendrocopos major* Storre hackspett 630 000 210 000
Common Whitethroat Sylvia communis Tornsangare 600 000 250 000
Dunnock Prunella modularis* Jarnsparv 570 000 630 000
European Crested Tit Lophophanes cristatus Tofsmes 530 000 400 000
Eurasian Treecreeper Certhia familiaris* Tradkrypare 420 000 750 000
Common Reed Bunting Emberiza schoeniclus Sdvsparv 400 000 400 000
Coal Tit Periparus ater*® Svartmes 390 000 410 000
Lesser Whitethroat Sylvia curruca* Artsdngare 330 000 250 000
Wood Warbler Phylloscopus sibilatrix Gronsangare 300 000 220 000
Mistle Thrush Turdus viscivorus® Dubbeltrast 280 000 330 000
Common Chiffchaff Phylloscopus collybita* Granséngare 200 000 190 000
Red-backed Shrike Lanius collurio* Tornskata 190 000 44 000
Rustic Bunting Emberiza rustica* Videsparv 180 000 40 000
Bluethroat Luscinia svecica* Bléhake 150 000 230 000
Icterine Warbler Hippolais icterina™ Héarmséngare 130 000 50 000
Marsh Warbler Acrocephalus palustris Kérrsangare 130 000 24 000
Common Cuckoo Cuculus canorus* Gok 94 000 78 000
Sedge Warbler Acrocephalus schoenobaenus Sévsangare 76 000 100 000
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Thrush Nightingale
Grey-headed Chickadee
Black Woodpecker

Snow Bunting

Eurasian Three-toed Woodpecker
Eurasian Reed Warbler
Common Rosefinch
Hawfinch

Ortolan Bunting

Eurasian Wryneck

Pine Grosbeak

Le. Spotted Woodpecker
Woodlark

Ring Ouzel

Great Grey Shrike
Grey-headed Woodpecker
Grashopper Warbler
Red-breasted Flycatcher
Eurasian Golden Oriole

Luscinia luscinia Naktergal
Poecile cinctus Lappmes
Dryocopus martius* Spillkraka
Plectrophenax nivalis Snosparv
Picoides tridactylus* Tretaig hackspett
Acrocephalus scirpaceus Rorsangare
Carpodacus erythrinus* Rosenfink
Coccothraustes coccothraustes  Stenknéck
Emberiza hortulana Ortolansparv
Jynx torquilla Goktyta

Pinicola enucleator Tallbit
Dendrocopus minor* Mindre hackspett
Lulula arborea™ Tradlarka

Turdus torquatus Ringtrast

Lanius excubitor* Varfagel

Picus canus* Graspett
Locustella naevia* Griashoppsangare

Ficedula parva*® Mi. flugsnappare

Oriolus oriolus*

72 000 37000
71 000 54 000
59 000 29 000
57 000 26 000
55000 11 000
53 000 290 000
33000 17 000
33000 17 000
27000 6300
26 000 25000
24 000 10 000
20 000 7000
19 000 15 000
14 000 6200
11 000 6 000
7 400 1900
6700 4600
3900 1100
560 120

Sommargylling

Figure 1. The shift of abundance rank
from the rank a species had according
to the raw data from the Swedish Bird
Survey (birds/km) to the rank it obtained
after multiplication with Finnish correc-
tion factors for lateral detectability. For
example, the Cuckoo Cuculus canorus
with far-reaching calls has moved 24
steps down in rank and the modest Spot-
ted Flycatcher Muscicapa striata 8 steps
up in rank. The species that did not shift
rank have no bars. In the diagram the
most common species at top, the least
common at bottom.

Fordndringen i rangordning fran den
position en art hade enligt rddata fran
Svensk Fageltaxering (individer/km) till
den position den fick efter multiplikation
med finska korrektionsfaktorer for lateral
observerbarhet. Till exempel flyttas go-
ken med sin ljudliga stimma 24 steg ner
i rangordning medan den mera diskreta
gra flugsnapparen flyttas upp 8 positio-
ner. Arter som inte bytte position saknar
stapel. 1 diagrammet stdr de vanligaste
arterna éverst och de fataligaste nederst.

Fringilla montifringilla

Anthus trivialis
Turdus philomelos

Turdus iliacus [

Phylloscopus trochilus
Fringilla coelebs

Erithacus rubecula
Turdus merula

Parus major

Ph. phoenicurus [

Sylvia atricapilla
Sylvia borin

—

Regulus regulus

Emberiza citrinella

Cuculus canorus

Ficedula hypoleuca
T. troglodytes
Chloris chloris
Dendrocopos major

Prunella modularis

Turdus viscivorus

Sylvia curruca
Phylloscopus sibilatrix
Phylloscopus collybita

Muscicapa striata

Cyanistes caeruleus
Motacilla alba
Poecile montanus
Saxicola rubetra

Sylvia communis

:| Emberiza schoeniclus

Periparus ater
Lophophanes cristatus

Dryocopus martius |

Luscinia luscinia

Acro. scirpaceus
Plectrophenax nivalis
Jynx torquilla

Carpodacus erythrinus

Turdus torquatus
Lullula arborea

Certhia familiaris
Luscinia svecica

Hippolais icterina
Lanius collurio
Emberiza rustica

Acro. schoenobaenus

P\crocephalus palustris
Picoides tridactylus

C. coccothraustes
Poecile cinctus

:| Emberiza hortulana
Dendrocopos minor

Pinicola enucleator
Lanius excubitor

Locustella naevia
Picus canus

-30 -25 -20 -15 -10

-5 0 5

Ficedula parva
Oriolus oriolus

10 15

181




Figure 2. National breeding pop-
ulation estimates for Sweden in
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ish Bird Survey. For example,
the estimate of Treecreeper Cer-
thia familaris was 750,000 pairs
in Ottosson et al. (2012) and
420,000 pairs with the detect-
ability-corrected method (this
study), where the first estimate
is 178% of the latter. Reed War-
bler Acrocephalus scirpaceus
(549%) is omitted from the di-
agram.
Bestandsuppskattningarna
for Sverige enligt Ottosson
et al. (2012) i procent av de
nya  skattningarna  baserade
pad linjetaxeringarna i Svensk
Fageltaxering efter korrigering
medfinskadetektabilitetsfaktorer
(denna studie). Till exempel
hade tradkryparen en
bestandsskattning pda 750.000
par i Ottosson et al. (2012) och
420.000 par efter korrigering
for detektabilitet (denna
studie), och det forstnimnda
virdet dr 178% av det senare.
Rorsdangaren (549%)  har
uteslutits fran diagrammet.

The national population estimate in Ottosson et
al. (2012) is higher than the estimate based on cor-
rected line transect values in sixteen species and
lower in the remaining 43 species (Table 1, Fig-
ure 2). In one species, the Reed Warbler, the esti-
mate in Ottosson et al. (2012) is very much higher
(290,000 vs. 53,000 pairs, 543% higher). A related
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species, the Sedge Warbler, has a much lower val-
ue, only 132% (97,000 vs 71,000). Between these
species fall the Treecreeper, Bluethroat and Pied
Flycatcher (about 1.5 times higher). There are 40
species for which the estimate in Ottosson et al.
(2012) falls in the region 50%—-200% of the cor-
rected line transect estimate, i.e. half or twice in



Figure 3. The percentage difference between
estimates in Ottosson et al. (2012) and esti-

mates based on detectability-corrected line
transect data from the Swedish Bird Survey
(y axis) in relation to total abundance (x
axis). Acrocephalus scirpaceus (549%) was

excluded from the diagram.
Procentuella skillnaden mellan skattning-
arna I Ottosson et al. (2012) och skattning-

e arna baserade pa de korrigerade virdena

fran Svensk Fdageltaxering (v-axeln) i for-
hallande till artens bestandsstorlek (x-ax-
eln). Rorsangaren (549%) dr ej medtagen i

diagrammet.
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numbers. Within the narrow range of 75% to 125%
there are 25 species. For as many as 18 species,
though, the estimate in the Ottosson et al. (2012)
is below 50% of the corrected values calculated
here. Among all 59 species, 43 (73%) had lower
estimates in Ottosson et al. (2012). Thus, there is
a strong bias towards underestimates in Ottosson
et al. (2012) compared to values based on the SBS
line transect values corrected for detectability.

The frequency and size of these underestimates
differ depending on how common a species is (Ta-
ble 1, Figure 3). For species with less than 100,000
pairs, 19 out of 21 species (90%) are lower, and for
more common birds the corresponding figures are:
100,000—1,000,000 pairs, 14 of 22 species (64%);
> 1,000,000 pairs, 10 of 16 species (62%).

For the fifty-nine species together the Ottosson
et al. (2012) estimate is 56 million pairs, whereas
that based on detectability-corrected line transects
is 60 million pairs. The small difference between
these totals is mainly due to the fact that the esti-
mates of the two most abundant species are very
similar.

Discussion

There is no doubt about the demand of quantitative
information about bird populations. As mentioned
in the introduction Sweden is required to report
that information to EU according to the Birds Di-
rective. The question is only how precise it must
be. But for one purpose, exact numerical values are
required, namely for assessing the threat level of a
species in the ITUCN Red list of threatened species.

For example, Sweden applies a limit of less than
500 pairs for a non-declining and 5000 pairs for a
declining species to be included among the threat-
ened species (i.e. at least “vulnerable”). In Sweden
the red list has a high degree of authority as it is
adopted, on behalf of the government, as an official
document by the SEPA and also used as such by
county administrative boards and municipal gov-
ernments.

Most species included in this paper are rather
abundant and not candidates for red-listing on the
basis of their population size only. But if accurate
correction factors for all species in Sweden could
be developed, the SBS line transects would be an
excellent instrument for precise estimates of popu-
lation size of many species, even quite rare ones.

Do the Finnish correction factors work in
Sweden?

There are several difficulties involved in using the
line transect counts as so many confounding fac-
tors are involved, for example habitat, geographi-
cal region, date, community and species density,
weather, phenology, and observer skill. Standardi-
zation can only partly compensate for these pos-
sible biases. The potential sources of error in bird
counts have been discussed numerous times during
the history of bird surveys, for example by Ene-
mar (1959). The Finnish correction factors are of
course liable to the same difficulties, and they were
discussed and analysed by Jarvinen and Viisdnen
in their many papers referred to above. Clearly, er-
rors, variation and bias may emanate from both the
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Swedish line transect counts and from the Finnish
correction factors.

One important question is whether the Finnish
correction factors can be applied in all of Sweden.
Sweden and Finland differ in some respects. For
example, a large part of Sweden is located south of
Finland and a larger proportion of northern Swe-
den is montane. But in spite of these differences
the features of the predominant vegetation type in
both countries, commercial forest, are similar. This
means that there is only little a priori expectation
that the use the Finnish corrections should give
drastically misleading results.

The correction factors in Lehikoinen et al.
(2014) are different between southern and north-
ern Finland. The average for southern Finland was
4.6 and for northern Finland 5.4 (calculated for the
42 species with values for both parts of Finland).
It is difficult to judge how different the estimates
would be if correction factors existed for southern
Sweden. I made the calculations both with and
without the separate correction factors for southern
Finland, but the differences were marginal. This
may indicate that special factors for southern Swe-
den would not make much difference. However, as
demonstrated by Jarvinen & Viisdnen (1983) total
density of the community affects the species esti-
mates by affecting detectability. As total density is
lower in the north and higher in the south, north-
ern species tend to be underestimated and southern
species overestimated. In Finland, one therefore
also corrects for this latitudinal effect (Virkkala
& Lehikoinen 2014). This correction cannot be
applied in Sweden because it requires main belt
densities which are not available. Hence, this is
one argument for developing specifically Swedish
conversion factors.

The correction factors for basal detectability
(Rajasidrkka 2010) differed very little among spe-
cies (1.4-1.7, with an average value of 1.53). This
moderate variation is what one would expect since
the large variation in lateral detectability has al-
ready been removed. Ideally, the correction factor
should be determined by carrying out line transects
in plots with well-known densities of all relevant
species. Two such studies have been carried out in
very small plots with uncertain results (Jarvinen et
al. 1978a,b). A third study made by Tiainen et al.
(1980) was larger in scope and intended to better
represent the mixture and proportion of different
habitats normally included in a Finnish line tran-
sect. In this case the basal detectability was 65%,
which corresponds well with the value of about 1.5
for correction of basal detectability (Rajasdrkké
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2010). A single visit in a territory mapping plot
is approximately comparable in efficiency to a
line transect in such a plot. For example, Enemar
(1959) found that single visits showed an average
detectability of 60% for 15 species, and a detect-
ability of 71% for the four species with the largest
samples. This also suggests a multiplication factor
of about 1.5 for basal detectability.

Shifts in abundance rank

The shifts of position in the abundance sequence
after lateral correction in Figure 1 are largely the
expected ones, namely that species with far-reach-
ing calls and hence a large proportion of records be-
yond twenty-five meters get a lower rank, whereas
secretive and less far-sounding species get a higher
rank. Obvious examples are Songtrush, Redstart,
Cuckoo and Black Woodpecker (downgraded) and
Treecreeper, White Wagtail, Blue Tit, Spotted Fly-
catcher, and Goldcrest (upgraded). However, it is
meaningless to discuss details in the movements of
the species along the relative abundance gradient
because the ranks depend on each other. For the
purpose of this paper I simply accept that the lat-
eral corrections removed most of the differences in
lateral detectability.

Note, however, that a large shift in abundance
rank does not always imply a large shift in abun-
dance estimate. For example, the Reed Warbler
moved only from position 41 to 46 after correc-
tion which may seem little, but in number of pairs
from 290,000 in Ottosson et al. (2012) to 53,000
based on corrected line transects. This difference
is beyond easily explained errors. It is unlikely that
the correction factor for lateral detectability is re-
markably wrong as it lies in the same range as for
a number of warblers. A possible explanation may
rather be that the fixed route counts severely under-
estimate the Reed Warbler because observers walk
to the side of the very wet reed habitats thus ob-
taining a much too low count. The more terrestrial
Sedge Warbler is less likely to be unintentionally
avoided, but also because it has prominent display
flight that can be observed at considerable distance.

The Cuckoo showed a pattern opposite to that of
the Reed Warbler. It shifted rank from 14 to 39 af-
ter lateral correction, a large shift, but very little in
numerical estimates, only from 78,000 to 100,000.
This is well within the acceptable estimation er-
ror and possibly also within normal between-year
population size fluctuation.



Why different estimates

Why are a majority of the estimates by Ottosson
et al. (2012) lower than the corrected line transect
estimates (Figure 3)? And why is this tendency
particularly evident for species with less than one
hundred thousand pairs, for which ninety percent
show lower estimates? For the two most abundant
species there is almost no difference at all. It is ex-
pected that the difference between the two methods
should increase with declining species abundance
as both the amount of density data and sample size
for calculation of correction factors decline. How-
ever, it was not expected that so many of the less
abundant species were to obtain so consistently
lower estimates.

The explanation for the agreement between the
estimates by the two methods for the commonest
species is most probably the fact that very repre-
sentative density data were available to Ottosson et
al. (2012). Most of the abundant species are distrib-
uted over large parts of Sweden and in several dif-
ferent habitats, and high quality density estimates
from many plots representing all habitats and all
parts of the country were available; good trend data
for most of the species were also available, so it
was possible to adjust the density estimates accord-
ingly for the few species that had changed much
in recent years. As the amount of density estimates
became scarce with decreasing abundance and dis-
tribution of the species the estimates in Ottosson et
al. (2012) are expected to turn less reliable.

Another explanation for why estimates in Ottos-
son et al. (2012) tend to be conservative relative
the corrected line transect estimates for less com-
mon species could be that the factors for lateral de-
tectability correction are biased in relation to bird
abundance. But there is absolutely no deviation
from zero slope when the KK values in Lehikoinen
et al. (2014) are correlated with population size in
Finland.

A likely explanation for many low estimates in
Ottosson et al. (2012) is that the authors were de-
liberately conservative, and more so the less com-
mon the species is. The less common a species, the
fewer reliable habitat-specific density estimates
were available for the population size calcula-
tions and the more they had to trust their general
opinion about which density values to apply. They
were probably affected by a general caution not to
overestimate population size. The Precautionary
Principle has not been a silent part of the EU or na-
tional legislation but has had a profound influence
and has permeated thinking and attitudes in nature

conservation; best to be on the safe side in the face
of possible threats to a species. Additionally, to be
conservative is probably an inherent psychological
property among ornithologists; for example, when
judging the size of a flock or reporting the num-
ber of birds after a sweep with the binoculars, one
tends to say “at least one hundred” rather than “less
than one thousand”.

A comparable study in the UK (Newson et al.
2008) arrived at exactly the same pattern as [ have
found. They compared population estimates based
on habitat-specific densities multiplied with habi-
tat area and detectability-corrected line transect
counts. One study was based on the plots of the
Common Birds Census (CBC). The CBC used
plots where the number of breeding pairs was de-
termined by mapping their territories during sever-
al visits distributed over the entire breeding season.
The total UK population estimates were then ob-
tained by extrapolation of the densities in relation
to the extent of each habitat. The other study was
based on the line transects of the British Breed-
ing Bird Survey (BBS). In the BBS the observers
counted all birds along a 2 km long transect, one in
each of 2500 sites distributed in a stratified random
manner all over the UK. The counts were of indi-
viduals, not of pairs, and the count was repeated
twice a year. The early count was used for residents
and the late count for migrants. The distance to all
birds was determined with a precision of 0-25,
25-100 and beyond 100 meters. The population
estimates were then calculated with a standard pro-
gram for distance sampling (DISTANCE 5.0) and
divided by two to transform number of individuals
to number of pairs. Hence, BBS is similar to the
Swedish fixed route counts in counting individuals,
not pairs, and similar to the Finnish line transects
in making distance estimates (0-25 and beyond
25 meters in Finland). Newson et al. (2008) found
that for the most common species the population
estimates from CBC and BBS data were similar.
For 28 species with more than one million pairs
according to CBC, the BBS estimates were almost
equally distributed about the line of equivalence
(13 higher, 15 lower). For species with less than
one million pairs the BBS estimates were most
often higher than the CBC estimates, and for the
very least common species, those with less than
one hundred thousand UK pairs according to the
CBC estimate, 24 of 29 had higher BBS estimates.
Although the line transect counts were corrected by
different methods, the differences were the same:
the corrected line transects produced higher esti-
mates than habitat-specific densities. Newson et
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al. (2008) could not explain why the line transects
tended to produce higher estimates than the map-
ping plots, and concluded that there is no way of
telling which of the estimates (CBC or BBS) are
the correct ones. As a remedy they suggest “to
carefully design independent surveys for carefully
chosen species that would provide the most reliable
baseline for comparison.”

A few species as examples

Even taking all the various effects and suggested
explanations into consideration, some of the dif-
ferences between the estimates in Ottosson et al.
(2012) and the corrected SBS counts are remark-
able. For example, the corrected estimates for Red-
backed Shrike and Rustic Bunting are five times
higher, about 200,000 versus 40,000 pairs, than
those of Ottosson et al. (2012) (Table 1). Similarly,
the number of Marsh Warblers is five times higher
(more than 100,000 versus 20,000 pairs). Interest-
ingly, the estimates for all three woodpeckers also
increased dramatically after correction: Three-toed
Woodpecker (five times), Lesser Spotted Wood-
pecker (three times) and Grey-headed Woodpecker
(four times). Being one of the authors of Ottosson
etal. (2012), I remember that we had animated dis-
cussion about these species. We may have been in-
fluenced by the fact that three of the woodpeckers
were red-listed in the NT category on the basis of
the A criterion (population decline), and therefore
unknowingly preferred not to present an estimate
that was substantially higher than previously.

The Ortolan Bunting was estimated at 6,000
pairs by Ottvall et al. (2007) and this estimate was
accepted by Ottosson et al. (2012). The corrected
line transect estimate is much higher, 27,000 pairs.
The method used by Ottvall et al. (2007) was simi-
lar to the one used here by me in the sense that it
was based on the number of birds observed along
the lines of the fixed routes of the SBS. But the de-
tectability correction was different, namely an as-
sumption that 75% of the pairs were detected with-
in 400 m on both sides of the transect. Lehikoinen
et al. (2014) reported 24% within the 25+25 me-
ters (the main belt; n= 1431 pairs) and Rajasérkki
(2010) a corresponding value of 15% (n=93 birds).
The former estimate gives a KK factor of 5,0 in
southern and 5.8 in northern Finland, hence, if ap-
plied on the Swedish routes, a population estimate
0f'20,000 to 30,000 pairs. One cannot exclude that
the Finnish correction factors are erroneous for
some species. On the other hand, is it realistic that
75% of all Ortolan bunting pairs within 400 meters
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from the observer will be recorded during an aver-
age line transect by an average observer? Perhaps a
more realistic proportion is 25%? If so the estimate
increases to almost 19,000 pairs, at least approach-
ing the other estimate.

Several of the species in these examples under-
went considerable population change during the
period 1996-2010. The number of birds per kilo-
meter SBS fixed route that have been used in this
paper refers to the average value for that period,
and for rapidly declining or increasing species the
corresponding value for 2008, the datum year for
Ottosson et al. (2012), must have been different.
For example, the Rustic Bunting and Ortolan Bunt-
ing declined with 70-80 percent between 1996 and
2010 and the Grey-headed Woodpecker increase
with about 400 percent according to the SBS indi-
ces. Hence, care must be exercised when consider-
ing the differences observed between the two esti-
mation methods. Large changes in numbers before
2008 were often accounted for in the estimates by
Ottosson et al. (2012). The fixed route data from
the same source have not been manipulated in any
way before use in this paper. Some of the differ-
ences between the two methods may therefore be
explained by large population changes. And if such
population changes have continued after 2010 the
corrected fixed route estimates may be still less
valid to-day. New estimates based on the fixed
routes for the period after 2010 could have been
made. I have not done that because my ambition
was to compared data from about the same period
as used by Ottosson et al. (2012).

Improved estimates of Swedish bird
populations: ideas about what should be done

It is difficult to guess how long it will take before
someone takes the initiative to seriously revise the
population estimates in Ottosson et al. (2012). Cer-
tain is, however, that for such a revision to be a
substantial improvement, new data and new meth-
ods must be used. The existing density data (those
from territory mapping plots) have been exhausted
and are often very old, having been collected in
the 1970s to 1990s (pp. 561-567 in Ottosson et al.
2012). In addition, there is no or little present col-
lection of new habitat-specific densities. So even if
future habitat maps, for example satellite images,
aerial photographs and different scans of the veg-
etation, will be both sufficiently detailed and pos-
sible to interpret in such a way that the habitats are
relevant for bird population estimates, it will not
be enough.



Alternative 1: A new scheme for direct
determination of absolute densities

The way to do this is obvious. In principle, a net-
work of representative plots must be established all
over the country. The most efficient strategy is like-
ly to use stratified random or systematic sampling
with more plots in heterogeneous parts of the coun-
try and fewer in homogeneous parts. If feasible, the
sampling should connect with existing schemes,
preferably the joint system of the Breeding Bird
Survey and the National Inventory of Landscapes
in Sweden (NILS; Stahl et al. 2011). This would,
in addition, potentially provide valuable habitat-
specific bird densities for more general extrapola-
tion. The count method must be some form of map-
ping of territories and, for some species, nests or
other breeding cues. The number of visits in a plot
will vary, from few in simple, species-poor habi-
tats with a brief and contracted breeding season to
several in species-rich habitats with a long collec-
tive breeding season. How many years that will be
needed for sufficient amount of data to accumulate
depends of course on the number of plots that can
be surveyed each year, the number of species one
aims to cover, and the precision required. This can
be calculated as we already know sufficient about
both normal densities and normal population vari-
ation. Whatever the result of the calculation, such
a scheme will be demanding because the mapping
method itself is demanding. And as the sample
plots must be widely distributed much time will
have to be spent travelling. Manpower will be a se-
verely limiting factor even if sufficient funds were
made available. And if a high degree of precision
is required, a design along the lines described is,
although necessary, probably not feasible.

Alternative 2: Application of transformed point
and line transect data to estimate absolute
numbers

An enormous number of birds have been counted
each year for more than twenty years at points and
along lines of the Breeding Bird Survey. Indeed, this
program has grown and expanded to become the
major instrument for trend monitoring of Swedish
birds. It is of course tempting to use those data not
only for that purpose but also for population size es-
timates. This paper is the first effort to do so for a
large number of species. The general principle for
transformation of relative counts to absolute num-
bers were laid out in Ottosson et al. (2012) and an
equation with the relevant species-specific variables

was given: maximum distance for a bird to be re-
corded, and the probability of recording a male and
a female, respectively, within that distance. But the
values to put into the equation are not known yet.

As it is not yet established to what extent Finn-
ish conversion factors are applicable in Sweden,
it is advisable to develop new factors. To obtain
Swedish correction factors the simplest and most
realistic way is to establish a number of large plots
where population size is determined carefully and
completely. Line transects and point counts should
then be made in these plots by a variety of people
in order to determine average correction factors
(sensu Tiainen et al. 1980). Factors that are deter-
mined in this way will include both the lateral and
basal corrections. A rather small number of such
plots, easy to reach but covering all essential habi-
tats, should be established and maintained in a few
representative parts of the country. I strongly be-
lieve that this is the most efficient way to obtain
reliable conversion factors for the point counts and
line transects of the Swedish Breeding Bird Sur-
vey. An alternative way would be to locate a larger
number of smaller mapping plots in connection
with a representative sample of fixed routes. Then
data from several years of point and line counts
would already be available and correction factors
would be obtained directly. And if one assumes
that the correction factors are independent of de-
tails of geography, one could locate the test plots
where people, especially volunteers of the same
kind as those doing the fixed route counts, are eas-
ily available, presuming that all major parts of the
country become represented. Both approaches can
of course be combined.
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Sammanfattning

Tillforlitliga kunskaper om faglarnas antal behdvs
inom béde internationell och nationell naturvérd.
Exempelvis har Sverige inom ramen for fageldi-
rektivet skyldighet att till EU rapportera bestands-
storleken for alla vilda faglar. Kdnnedom om be-
standsstorleken behdvs ocksé for att kunna placera
arter i rétt hotkategori vid den sa kallade rodlist-
ningen.

I denna uppsats forsoker jag forbittra och kon-
trollera vissa av de skattningar av de svenska
fagelbestandens storlek som gjordes i boken Fdg-
larna i Sverige — antal och forekomst (Ottosson
mfl. 2012). I ndmnda arbete skedde skattning-
arna for allmédnna arter i de flesta fall med hjilp
av biotopspecifika titheter som multiplicerades
med respektive biotops areal. Téthetsuppgifterna
himtades frdn allehanda killor, men for vanliga



arter till storsta delen fran de hundratals provytor
som inventerades med revirkartering inom Svensk
héackfageltaxering fram till borjan av 1990-talet.
Sadana inventeringar sker numera i mycket ringa
omfattning varfor uppdaterade och aktuella téthets-
skattningar for olika biotoper kommer att saknas
for framtida bestandsskattningar.

Jag rdknar med att den frimsta kéllan i stdllet
kommer att vara de fasta standardrutterna inom
Svensk fageltaxering. Det finns 716 rutter jamnt
spridda over hela landet. Varje rutt &r atta kilome-
ter lang och bestar av atta delstrickor om vardera
en kilometer och atta punktridkningar om fem mi-
nuter vardera mellan kilometerstrickorna. Langs
kilometerstriackorna riknas alla horda och sedda
faglar, s.k. linjetaxering. Av flera orsaker kan anta-
let faglar som registreras under en sadan linjetax-
ering inte anvindas direkt for att berdkna tétheter
av antal par. En orsak ar att faglarna registreras
oberoende av avstandet, alltsd inte inom en given
areal. En annan orsak &r att vi inte vet hur stor an-
del av de faglar som finns som verkligen uppticks,
nagot som varierar mellan olika arter. En tredje
orsak dr att faglarna registreras oberoende av kon,
vilket innebdr att man inte vet hur manga par som
de registrerade faglarna representerar, vilket man
givetvis maste veta om man vill berdkna antal par
per arealenhet. Det behovs saledes omrakningsfak-
torer, dven kallade korrektionsfaktorer, for att an-
vinda data fran standardrutterna. Sddana faktorer
saknas for svenskt vidkommande.

I Finland har man anvint linjetaxeringar under
lang tid (inventeringsmetodiken beskrivs i Ko-
skimies & Viisdnen 1991) och dir har man tagit
fram omrikningsfaktorer. Dessa faktorer kan dock
inte utan vidare anvéndas for svenska standardrut-
ter eftersom metoderna skiljer sig i tre avseenden.
For det forsta har man i Finland som rdkningsen-
het ”parekvivalent” (en hane, en hona, ett par, en
kull utan forélder) i stéllet for en individ som pa
standardrutterna. For det andra registreras faglarna
inom tva zoner, inom och utanfoér 25 meter fran
linjen. Detta gor det mdjligt att berdkna det som
kallas lateral upptdickbarhet (detektabilitet). Den-
na skiljer sig som sagt kraftigt mellan olika arter.
Exempelvis dr andelen gokar som registreras inom
25 meter lagt i forhéallande till andelen kungsfaglar
inom samma avstand. Genom att multiplicera an-
talet faglar per kilometer med korrektionsfaktorn
for lateral upptiackbarhet blir registreringarna for
alla arter jamforbara om én de fortfarande bara ar
relativa. Men med ytterligare en korrigering kan
absoluta tithetsvarden erhallas, nimligen med kor-
rigering for basal upptickbarhet, dvs. korrigering

for faglar som inte upptécks alls, inte ens alldeles
ndra linjen. Korrektionsfaktorer for lateral upp-
tédckbarhet har publicerats av Jarvinen & Viisdnen
(1983), senare uppdaterade av Lehikoinen (2014)
och det dr de senare jag anvinder i denna uppsats.
Korrektionsfaktorer for basal upptidckbarhet har
publicerats av Rajasérkka (2010).

Jag har utgétt frdn de virden pé antal figlar som
1 genomsnitt observerats pa standardrutternas linje-
taxeringar aren 1996-2010. Dessa vérden finns re-
dovisade i tabell A2 pa sidorna 552-556 i Ottosson
m.fl. 2012). Genom att dividera med ldngden av
en standardrutt, atta kilometer, har jag fatt antalet
faglar som registrerats per kilometer. Ddrefter har
jag multiplicerat med de finska korrektionsfakto-
rerna for lateral och basal upptiackbarhet och pa sa
satt fatt medelvdrden for de olika arternas titheter
(per kvadratkilometer) i Sverige. Dessa medelvér-
den har dédrefter multiplicerats med Sveriges areal,
450.000 kvadratkilometer. De pa detta sitt erhalla
totalvardena motsvarar dock inte det verkliga an-
talet par eftersom vi i Sverige rdknar individuella
faglar lings standardrutterna medan de finska kor-
rektionsfaktorerna dr baserade pa rikning av par.
Det &r for ndrvarande inte ként pa vilket sétt antalet
individer motsvarar antalet par.

Jag har dirfor begrénsat analysen till arter for
vilka jag anser att majoriteten av registreringarna
langs standardrutterna bor motsvara antal par,
nidmligen for manga av de vanliga revirhdvdande
téttingarna for vilka en sjungande hane kan anses
motsvara ett par och for vilka andelen registrering-
ar av annat slag ar l1agt. Jag har valt 59 arter, de
flesta téttingar, men dérutdver gok och sex hack-
spettar. Dessa femtionio arter svarar tillsammans
for ungefar 80 procent av alla faglar i Sverige. Re-
sultatet 4r sammanfattat i Tabell 1, som inkluderar
en jamforelse med skattningarna i Ottosson m.fl.
(2012).

For att visa hur de olika fagelarterna paverkas
efter korrigering for enbart lateral upptickbarhet,
som dr den korrigering dar korrektionsfaktorn va-
rierar mest mellan olika arter, visar jag i Figur 1
hur deras rang eller ordningstal fordndras. I figuren
dr arterna ordnade fran den vanligaste (6verst) till
den fataligaste enligt de okorrigerade vérdena fran
standardrutternas linjetaxeringar, dvs. enligt nyss-
ndmnda tabell A2 i Ottosson m.fl. (2012). Efter
korrigering for arternas olika laterala upptéckbar-
het kommer exempelvis goken att forflyttas frén
rang 15 till rang 39, en forflyttning nerat pa hela
24 positioner. Detta &dr helt naturligt med tanke pa
hur antalet gokar 6verskattas pa grund av de hors
sa langt. Med den tystlatna grd flugsnapparen dr det
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tviartom. Den flyttas upp 8 positioner i talrikhets-
skalan 1 jaimforelse med sin skenbara antalsrank-
ning langs standardrutterna. Att de tva vanligaste
och de tva fataligaste arterna inte drabbas av nagra
dndringar &r inte forvanande med tanke pa att de
ar sd markant vanligare respektive fataligare &n
alla &vriga just bland de 59 valda arterna. Nagra
djupare tolkningar kan inte goras utifran Figur 1
eftersom arterna paverkar varandra dmsesidigt vad
géller position i rangskalan. Figuren visar att det
ar ungefdr samma antal nedgraderingar som upp-
graderingar.

I Figur 2 redovisas skattningarna i Ottosson m.fl.
(2012) som procent av de korrigerade standardrutt-
svéardena. I Figur 3 sétts dessa procentvérden i rela-
tion till arternas abundans. De talrikaste arterna har
skattningar som &r ungefar desamma enligt bada
metoderna. Déremot dr virdena i Ottosson m.fl.
(2012) klart ldgre dn de korrigerade standardrutt-
svirdena for de fataligare arterna. For arter med
farre dn 100.000 par dr 90% av skattningarna ldgre
jamfort med 63% for arter med fler &n 100.000 par.

Eftersom detta dr det forsta forsoket att anvianda
korrigeringsfaktorer for att omvandla de relativa
registreringarna ldngs standardrutterna till absoluta
vérden dr det viktigt att fraga sig om de finska kor-
rektionsfaktorerna ar giltiga for &ndamaélet. Exem-
pelvis ligger en stor del av Sverige soder om Fin-
land, och Sverige har ocksd mycket mera fjill 4n
Finland. Man har i Finland funnit att korrektions-
faktorerna varierar fran norr till séder, bl.a. som
foljd av fagelsamhéllenas totala tdtheter, vilket
skulle kunna innebéra att omrakningsfaktorerna i
sodra Sverige kan vara annorlunda &n i1 Finland.
Det saknas dock helt studier for att bedéma detta.
Diremot kan vi konstatera att de allménna biotop-
méssiga forhallandena i Finland och Sverige i de
flesta avseenden ar ganska likartade, sdrskilt vad
géller de stora och dominerande arealerna av kom-
mersiella skogar. Det finns dérfor a priori inga skl
att tro att de finska korrektionsfaktorerna skulle ge
drastiskt missvisande resultat om man véljer lamp-
liga arter, dvs. arter dir antalet observationer mot-
svara antal par.

Att de allra talrikaste arterna har likartade skatt-
ningar enligt Ottosson m.fl. (2012) och efter kor-
rigering av standardrutternas linjetaxeringsdata &r
naturligt. For dessa arter fanns det gott om téthets-
data fran néstan alla biotoper och alla delar av lan-
det nér berdkningarna gjordes. Det dr ocksa véntat
att skillnaderna skulle bli storre ju farre tithetsdata
som fanns tillgéngliga, dvs. for de fataligare arter-
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na. Men det var inte véntat att skillnaderna mes-
tadels skulle g i en riktning. Jag kan inte sdkert
forklara varfor skattningarna for fataliga arter i Ot-
tosson m.fl. (2012) &r ldgre &n de korrigerade rak-
ningarna fran standardrutterna. Eftersom jag sjilv
var med och gjorde berdkningarna och skrev boken
minns jag dock de diskussioner som vi hade. De
mynnade ofta ut i att vi valde en konservativ och
forsiktig linje ndr vi saknade tillriacklig informa-
tion; vi ville vara pa den sdkra sidan och inte dver-
skatta bestanden. Jag tror att detta dr en vésentlig
orsak for flera av underskattningarna.

Eftersom det dnnu inte finns nagra omraknings-
faktorer som gor att standardrutternas relativa tét-
hetsvirden kan omréknas till absoluta tal ar det vik-
tigt att diskutera hur totalskattningar av de svenska
fagelbestanden ska ske i framtiden. Det finns tva
sdtt att gora detta.

Det ena sittet &r att skapa ett nytt system av re-
presentativa provytor spridda i olika biotoper dver
hela landet for att pa sa sitt fa tithetsdata som kan
riknas upp till hela Sveriges areal. Eftersom anta-
let sddana provytor maste vara mycket stort och
eftersom de maste karteras flera ganger under en
hickningssdsong krivs stora arbetsinsatser och
betydande kostnader. Jag bedomer darfor att det i
praktiken inte dr troligt att ett sadant system kom-
mer till stdnd.

Det troligaste dr, som jag redan framhallit, att
standardrutterna inom Svensk fageltaxering kom-
mer att vara den huvudsakliga kéllan till kunskap
om fagelbestanden, inte bara for tidstrender utan
ocksa for skattningar av absoluta bestandsstorle-
kar. Det andra sittet att skapa totalskattningar av
bestdnden dr dérfor att experimentellt ta fram om-
rakningsfaktorer for standardruttsdata. Jag anser
att detta bor goras genom att etablera ett mindre
antal relativt stora provytor pa lampliga platser i
landet. Dessa provytor inventeras sedan sa vil att
antalet hackande par blir kdnt med hdg noggrann-
het. I dessa provytor genomfors sedan punkt- och
linjetaxeringar med samma metod som pa stan-
dardrutterna och av ornitologer som representerar
en genomsnittlig standardruttsinventerare. Pa det
sdttet far vi direkt omrakningsfaktorer som innefat-
tar bade lateral och basal korrigering och som &r
giltiga for svenska forhallanden. En variant ér att
forlagga sadana provytor i anslutning till befintliga
standardrutter och utnyttja de data som redan in-
samlats under ménga tidigare ar. En kombination
av bada sitten dr naturligtvis ocksd mojlig.





