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Fig. 1. The study area in Poland and the location of 64 counting sites.
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Table 1. Seasonal characteristics of counts and weather during the studied winters. XII, I, II (December,
January, February) – total number of plots conducted in the given winter season, N

plots
– number of different

plots which were surveyed in the given winter season, A
plots

– average number of counts per one study plot,
�

2

plots
– variation for count number mean, Snow cover – number of days with snow cover, Subzero tempera-

tures – number of days with temperatures < 0�C; T [�C] – mean temperature of winter season.

Winter XII I II N
plots

A
plots

�
2

plots
Snow Subzero T [�C]

season cover tempera-
tures

2006/07 63 33 14 63 1.8 0.89 14 22 3.00
2007/08 15 4 6 19 1.3 0.34 15 25 1.96
2008/09 21 30 26 42 1.8 0.53 46 48 –0.47
2009/10 16 17 27 31 1.9 0.80 73 65 –3.09
2010/11 32 30 13 48 1.6 0.42 69 57 –2.70
2011/12 13 50 59 62 2.0 0.46 34 38 –0.48
2012/13 44 55 42 62 2.3 0.73 73 58 –1.79

Total 204 219 187 64 – – – – –
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Table 2. Total number of observed diurnal raptors and their number per one count during winters 2006/07–
2012/13. N – Total number of individuals, A – index of density (total individuals/total controls),% – percent-
age among raptors in the community.

December January February Whole winter

N A % N A % N A % N A %

Common Buzzard 116 0.65 60.1 75 0.4 45.7 103 0.6 70.1 294 0.55 58.3

Great Grey Shrike 33 0.19 17.1 30 0.16 18.4 20 0.12 13.6 83 0.15 16.5

Rough-legged Buzzard 16 0.09 8.3 32 0.17 19.5 10 0.06 6.8 58 0.11 11.5

Eurasian Sparrowhawk 10 0.06 5.2 11 0.06 6.7 9 0.05 6.1 30 0.06 6

Northern Goshawk 7 0.04 3.6 13 0.07 7.9 2 0.01 1.4 22 0.04 4.4

Common Kestrel 11 0.06 5.7 3 0.02 1.8 3 0.02 2 17 0.03 3.3

Total no. of individuals 193 1.08 – 164 0.88 – 147 0.85 – 504 0.94 –

Total no. of controls 178 – – 187 – – 173 – – 538 – –

Fig. 2. Canonical Correspondence Analysis
ordination diagram of the raptor species and
environment variables. The length of the ar-
rows indicates the relative effect. Codes for
species: ACG – Northern Goshawk (Accipiter

gentilis), ACN – Eurasian Sparrowhawk
(Accipiter nisus), BUB – Common Buzzard
(Buteo buteo), BUL – Rough-legged Buzzard
(Buteo lagopus), FAT – Common Kestrel
(Falco tinnunculus), LAE – Great Grey Shrike
(Lanius excubitor). Codes for environmental
variables: ARF – arable fields, BUI – build-
ings, FAL – fallow land, FOR – forests, HET
– heterogeneity, NMM – non-mowed mead-
ows, OTW – other woodlands, PAM – pasture
and meadows, POL – power lines, ROA
– roads, SHL – shrub lines, SHR – shrubs.
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Table 3. The results of the CCA Monte Carlo Permutation Tests for environmental variables explaining vari-
ation in birds of prey abundance. Each effect of an environment variable was tested with 5,000 permuta-
tions when the other variables were added to the model. The columns present the F statistic, probability (P)
and percentage of variance explained by an environmental variable (%).

Variable F P %

Heterogeneity (HET) 5.24 0.000 18.66
Arable fields (ARF) 3.78 0.003 14.60
Shrub lines (SHL) 3.08 0.010 10.50
Non-mowed meadows (NMM) 2.30 0.044 7.45
Water corridors (WAC) 1.81 0.114 6.22
Other woodlands (OTW) 1.36 0.229 4.34
Wood line (WOL) 1.36 0.243 4.30
Pasture and meadows (PAM) 1.88 0.099 5.99
Fallow land (FAL) 1.84 0.114 5.99
Buildings (BUI) 1.32 0.253 4.03
Power lines (POL) 1.15 0.325 3.72
Forests (FOR) 1.08 0.364 3.41
Roads with shrubs (RWS) 1.07 0.367 3.10
Water reservoirs (WAR) 1.07 0.367 3.10
Roads (ROA) 0.57 0.590 1.86
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Table 4. The generalized linear mixed models showing the relationship between monthly average numbers
of a given predator to temperature and winter month.

Estimate SE z p-value

Common Buzzard
Intercept –0.859 0.127 – –
Month: January vs December –0.096 0.165 –0.58 0.561

February vs December 0.419 0.159 2.64 0.008

Mean temperature 0.127 0.253 5.00 < 0.001

Variance for Site 0.037 0.193 – –
Variance for Year 0.379 0.615 – –

Great Grey Shrike
Intercept –2.038 0.254 – –
Month: January vs December 0.350 0.268 1.30 0.193

February vs December –0.030 0.306 –0.10 0.922
Mean temperature 0.118 0.044 2.70 0.007

Variance for Site 0.215 0.464 – –
Variance for Year 0.083 0.289 – –

Rough-legged Buzzard
Intercept –5.209 0.002 – –
Month: January vs December 0.785 0.251 3.1 0.002

February vs December –0.291 0.368 –0.80 0.429
Mean temperature –0.129 0.002 –75.5 < 0.001

Variance for Site < 0.001 0.018 – –
Variance for Year 7.397 2.720 – –

Eurasian Sparrowhawk
Intercept –4.496 0.785 – –
Month: January vs December 0.303 0.512 0.59 0.554

February vs December 0.117 0.519 0.23 0.822
Mean temperature 0.079 0.087 0.92 0.360
Variance for Site < 0.001 < 0.001 – –
Variance for Year 3.987 1.997 – –

Northern Goshawk
Intercept –3.509 0.508 – –
Month: January vs December 0.617 0.497 1.24 0.214

February vs December –1.177 0.825 –1.43 0.154
Mean temperature –0.005 0.082 –0.065 0.948
Variance for Site < 0.001 < 0.001 – –
Variance for Year < 0.001 < 0.001 – –

Common Kestrel
Intercept –4.306 0.725 – –
Month: January vs December –0.563 0.599 –0.94 0.347

February vs December –0.896 0.706 –1.27 0.205
Mean temperature 0.069 0.087 0.79 0.427
Variance for Site 2.755 1.660 – –
Variance for Year 0.054 0.233 – –
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