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Habitatnutzung der Vögel in einer offenen Kulturlandschaft im Winter
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1. Methode

1.1. Studiengebiet und Wetter
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Abb. 1. -
-
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The study area (7.7 km2, pink perimeter) with the villa-
ge Laconnex in the middle and the study transects (black = first census, red = second census). Grey areas in 
the south-west are gravel pits.
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1.2. Vogelaufnahmen
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Abb. 2. 
A field 

margin, which is an ecological compensation area typical for the region (see Table 1). This field margin was 
16 years old and had a heterogeneous vegetation structure including small bushes.
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1.3. Beobachtereffekt
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1.4 Geografische Daten und statistische Analysen
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Tab. 2.

Bird species registered during the two censuses in 
winter 2014/2015. Abbreviations (last column) as 
used in Table 6.

Ardea cinerea
Buteo buteo
Falco tinnunculus
Perdrix perdix
Phasianus colchicus
Gallinago gallinago
Columba oenas
Columba palumbus
Streptopelia decaocto
Picus viridis
Alauda arvensis
Anthus pratensis
Anthus spinoletta
Motacilla cinerea
Motacilla alba
Troglodytes troglodytes
Prunella modularis
Erithacus rubecula
Saxicola rubicola
Turdus merula
Turdus pilaris
Turdus philomelos
Periparus ater
Cyanistes caeruleus
Parus major
Pica pica
Corvus corone
Sturnus vulgaris
Passer domesticus
Fringilla coelebs
Fringilla montifringilla
Carduelis chloris
Carduelis carduelis
Carduelis cannabina
Emberiza citrinella
Emberiza cirlus
Emberiza schoeniclus
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2. Ergebnisse
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Abb. 3. -
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-

Distribution of individual birds per habitat type (y-axis, see 
Table 1) and species (x-axis, see Table 2). Small grey points are transect visits during which no individual 
was seen; points below the faint line are from the first visit, above from the second visit. Circles indicate birds 
counted during a transect visit, with circle sizes indicating the number of individuals per ha (see bottom left).
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Tab. 3. Predictors used in the models. Columns headers: 
predictor name; unit, levels, transformations; comments; proportion in the study perimeter; and average va-
lue (with quartiles) per transect. Predictors are visit (1st and 2nd), observer (2 levels), transect area (linear 
and quadratic effect), habitat type (10 levels, see Table 1), and proportions of semi-natural medium-high 
vegetation (low hedges, field margins, wildflower areas, ruderal areas) and of semi-natural high vegetation 
(high hedges, walnut cultivations, woods).
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Tab. 4. -
-
-

Effects of predictors («Einflussgrösse», see Table 2) on numbers of species per transect 
visit as estimated from a Poisson model with log-link. Factor levels are given in the second column (for 
transect area, «Transektfläche», we used the first two orthogonal polynomials; for the habitat types see Table 
1). «Referenzstufe» = baseline level. The last column gives Bayesian 95 % credible intervals.

Referenzstufe

Referenzstufe
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Abb. 4. -

-
-

Estimated number of 
individuals on the total of the 10 studied habitat types in the study perimeter (an area of 529 ha) per species, 
as extrapolated from the counts on the transects. Open circles refer to the first visit (26 November –21 De-
cember 2014), black circles to the second visit (5–24 January 2015). Rhombi indicate numbers of less than 
10 individuals. Vertical lines are 95 % bootstrap confidence intervals. For species names, see Table 2.



 

Abb. 5. -
Distribution of the number of birds 

during the first and second visit. The color of the parcels and circles indicate the habitat type (see Table 1), 
the sizes of circles the number of individuals of all species observed per transect. Crosses indicate transect 
visits where no birds were seen. «Anderes» = other habitat types (mainly gravel pits, settlements, and woods).
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Tab. 5.

Habitat pre-
ference per species as indicated by a randomisation test. The counts per species were randomly distributed 
over all transects to create a scenario with no habitat preference. ++ means that the observed counts in that 
habitat type were within the 2.5 % largest values from the randomisation (strong preference); +: within the 
2.5 % and 33 % largest values (weak preference), no entry: neither preference nor avoidance, –: within the 
2.5 % and 33 % lowest values from the randomisation (weak avoidance). «Art» = species, N = number of 
transects with the respective species observed (summed over both visits), and other column names are habitat 
types (see Table 1).
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Abb. 6. 

-

-

-

Estimated numbers of species 
(with 95 % Bayesian credible 
interval) per habitat type (see 
Table 1). Small circles are 
raw data. Estimates are for 
the first visit, for the first ob-
server, and for average values 
of the covariates (see Table 3 
and 4).

Anteil naturnaher Vegetation im 30-m-Puffer um den Transekt
Mittelhohe Vegetation                                           Hohe Vegetation (Bäume)

An
za

hl
 A

rte
n

Abb. 7. 

-

-

Estimated effect (and 
95 % confidence area) of the amount of medium tall semi-natural vegetation (left) and tall semi-natural vege-
tation (right) in the 30 m buffer zone around the transect on the number of species observed on the transect. 
Estimates are from the Poisson model (see Table 3 and 4). Estimates are for the first visit, the first observer, 
wildflower area as habitat, mean plot size, no tall semi-natural vegetation in the buffer for the left plot, and 
no medium tall semi-natural vegetation in the buffer for the right plot. The x-axes span the observed ranges of 
the corresponding covariates.
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Abb. 8. -
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Effects (and 
95 % credible intervals) of visit («Kartierung») and 
habitat on the number of species from a model simi-
lar to the one presented in Table 4, Figure 6 and 7, 
but including an interaction between habitat and vi-
sit (see Table 3). For this model, the ten habitats (Ta-
ble 1) had to be aggregated to «Brachen» (wildflow-
er areas, field margins, and ruderal areas), «Reben» 
(vineyards) and «übrige Habitate» (the remaining 
six habitat types) for reasons of model convergence.
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Abb. 9. 
The Champagne genevoise is one of the 

last regions of Switzerland where Grey Partridges can be found.
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