: Ornis Hungarica 2019. 27(1): 207-220.
s scien d o DOI: 10.2478/orhu-2019-0011

The effect of urbanization on population
densities of forest passerine species in a
Central European city

Grzegorz Koru
Received: March 13, 2019 — Revised: April 15, 2019 — Accepted: May 16, 2019

Kopij, G. 2019. The effect of urbanization on population densities of forest passerine species
in a Central European city. — Ornis Hungarica 27(1): 207-220. DOI: 10.2478/orhu-2019-0011

Abstract Typical, but less common, passerine forest species were selected for this study, such
as Lullula arborea, Anthus trivialis, Troglodytes troglodytes, Prunella modularis, Turdus
philomelos, Turdus viscivorus, Phylloscopus sibilatrix, Regulus regulus, Regulus ignicapillus, Muscicapa stri-
ata, Ficedula albicollis, Ficedula hypoleuca, Parus cristatus, Parus palustris, Parus ater, Certhia familiaris,
Certhia brachydactyla, Oriolus oriolus, Garrulus glandarius, and Corvus corax. M. striata and T. philomelos
were the most numerous among the 20 investigated species, the former one nested in a density of 6.7 pairs per
100 ha of wooded area, while the later one at 5.1 pairs per 100 ha. Density of most other species was below 3
pairs per 100 ha of wooded area. A. trivialis, P. cristatus and P. modularis were unexpectedly rare (< 1 pair per
100 ha). Otherwise, relatively numerous were 7. troglodytes (1.8 p./100 ha), R. regulus (1.8 p./100 ha) and P.
palustris (1.4 p./100 ha). P. cristatus, L. arborea, and T. viscivorus were the rarest species investigated (below
0.1 p./100 ha). Several bird species nested in wooded areas only in the outer zone of the city. This group includ-
ed A. trivialis, R. regulus, P. ater, and C. corax. Population density of T. troglodytes, T. philomelos and O. orio-
lus were significantly higher in outer than in inner zone, while the reverse was true in the case of M. striata and
F. hypoleuca.

Keywords: urban ornithology, urban ecology, urban forestry, population densities, Wroclaw

Osszefoglalas A tanulmanyhoz jellemzd, de kevésbé gyakori erdei énekesmadar fajokat valasztottunk ki: Lullu-
la arborea, Anthus trivialis, Troglodytes troglodytes, Prunella modularis, Turdus philomelos, Turdus viscivorus,
Phylloscopus sibilatrix, Regulus regulus, Regulus ignicapillus, Muscicapa striata, Ficedula albicollis, Ficedula
hypoleuca, Parus cristatus, Parus palustris, Parus ater, Certhia familiaris, Certhia brachydactyla, Oriolus orio-
lus, Garrulus glandarius és Corvus corax. A M. striata és a T. philomelos fajok voltak jelen legnagyobb szamban
a felsorolt 20 faj koziil: elébbi 6,7 par/100 ha, mig utdbbi 5,1 par/100 ha denzitassal képviseltette magat. A leg-
tobb faj stirlisége a 3 par/100 ha érték alatt maradt. Az A. trivialis, P. cristatus és a P. modularis meglepben ala-
csony denzitassal volt jelen (< 1 par/100 ha), a T. troglodytes (1,8 par/100 ha), a R. regulus (1,8 par/100 ha) és a
P. palustris (1,4 par/100 ha) viszonylag nagy szamban fordult el6. A legritkabb fajok a P. cristatus, L. arborea és
a T viscivorus voltak (kevesebb, mint 0,1 par/100 ha). Néhany madarfaj kizarolag a varosok kortili erdds teriile-
teken fészkelt. Ebbe a csoportba tartozik példaul az A. trivialis, R. regulus, P. ater és a C. corax. A T. troglodytes,
T. philomelos és az O. oriolus populacio denzitasa jelentésen nagyobb volt a varoson kiviili, mint a varoson belii-
li teriileteken, mig ennek forditottja igaz példaul a M. striata és a F. hypoleuca esetében.

Kulcsszavak: urbanizacio, erdGboritottsag, populacié denzitas, énekesmadarak, Wroclaw
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Introduction

The loss of natural areas for cities’ development is regarded as ones of the main factors con-
tributing to the decline of many wildlife species. This decline is further accelerated by en-
vironmental pollution, high level of human disturbance and predation by cats and dogs in
a city environment. A city may, however, also create conducive environment for some spe-
cies, as for example an abundance of food resources (processed food such as bread, milk
products, meat, fruits, etc.), new nesting sites in man-mad structures (crevices and holes in
buildings, artificial nest boxes, pipes, poles, etc.), specific microclimate with usually mild-
er winters and springs, and lack of natural predators (Kalcey & Rheinwald 2005, Sanesi et
al. 2009). We can expect that some species may, therefore, benefit from city development
and increase in number, but some other may not cope with the rapid environmental chang-
es, may decrease in numbers and finally withdraw entirely from the city.

Among animals, birds appear to be sensitive to some of those changes, especially species
which are strictly associated with forest as breeding and feeding habitats. This is because,
forests become fragmented as a result of city expansion; older trees are often removed (lack
of nesting sites for hole-nesting species), plant diversity is reduced and undergrowth (feed-
ing place for some bird species) often impoverished (Kalcey & Rheinwald 2005, Witt et al.
2005). There is also a high level of human disturbance in such habitats (sport, recreation,
noise, management). We may, therefore, expect that typical forest species (those which do
not breed in habitats other than forests) are negatively affected by urban development, and
often disappear from cities, especially from their inner parts. In this study, I test the effect
of the urbanization on selected forest species in one of the biggest Central European city.

Study area

The city of Wroctaw (SW Poland), within its administrative boundaries, has a surface area
of 293 km? and the human population of 632 996 (in 2010). It is situated in the large Odra
Valley, where four other smaller rivers (Otawa, Sleza, Bystrzyca and Widawa) join the Odra
river. There are large areas of grasslands and tree lines along these rivers.

In 2004, arable land comprised 44.8% of the total surface area, whereas 5.6% were cove-
red with forests and wooded areas, 3.4% water, 9.8% roads, 18.7% built-up areas, 3.7% gar-
dens, 6.1% recreational areas, and 1.3% wastelands (data from the city government). Marsh-
lands and meadows comprised together 6.6%.

There are 13 forests with a total surface area of 2,286 ha in Wroctaw. Most of these
forests are dominated by Tilio-Carpinetum stands, but forests situated in the western part
(Mokrzanski, Redzinski) are dominated by pines Pinus sylvestris. Among the biggest forests
are Mokrzanski (680 ha), Ratynski (295 ha) and Redzinski (218 ha).

In total, there are also 44 parks in Wroclaw, with a total surface of 781 ha. The biggest parks are:
Szczytnicki (120 ha), Tysigclecia (90 ha), Zachodni (75 ha), Grabiszynski (48 ha) and Wschodni
(30 ha). Six other parks range in surface size from 10 to 29 ha, and the remaining are between 2
and 10 ha. Small afforested areas are scattered all over the city, especially in its SE part.
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Two zones were distinguished in the city: outer and inner (Figure 1). The zones differed
in the proportion of densely built-up, open and afforested areas. In the inner zone of the city,
most surface (> 50%) is covered with densely built-up areas, while in the outer zone — most-
ly (> 50%) with open (not built-up) and afforested areas. In the outer zone of the city affor-
ested areas cover 2,380 ha, in the inner part — 820 ha.

The climate of Wroctaw is temperate, slightly warmer than the neighbouring areas. The
mean annual temperature is 9.7 °C, with the monthly mean of the coldest month (January)
—0.5 °C, and the warmest month (July) 19.9 °C. The mean annual precipitation is 548 mm.
The mean annual humidity is 76%. There are on average 158 days with rains per year, and
1,670 hours with sunny weather per year. The snow cover lasts on average 35 days per year
(Smolnicki & Szykasiuk 2002, Brys$ & Brys 2010).

Methods

A simplified version of territory mapping
method (Bibby er al. 2012) has been em-
ployed to plot on maps occupied territo-
ries of some less common species associ-
ated with forests, parks and other timbered
areas as their breeding and feeding habi-
tats. All such habitats within the adminis-
trative boundaries of Wroctaw (Figure 1)
were surveyed at least twice in breeding sea-
sons. Different parts of the city were sur-
veyed in different years, but each part was
surveyed in one year only. Some of the parts
were covered by Kopij (2004, 2005, 2007,
2008, 2010, 2014a, 2014b, 2014c, 2016).
The whole area was covered within a period
from 2002 to 2010. The timing and the ef-
fort of the survey were similar in these two
zones (Figure 1).

Typical forest (those which do not oc-
cur in habitats other than forest), but not
common (<10 pairs per 100 ha wooded ar-
ea) passerine species were selected for this
study, such as Wood Lark Lullula arborea,
Tree Pipit Anthus trivialis, Wren Troglo-
dytes troglodytes, Dunnock Prunella modu-
laris, Song Thrush Turdus philomelos, Mis-
tle Thrush Turdus viscivorus, Wood Warbler
Phylloscopus sibilatrix, Goldcrest Regulus

Figure 1. The study area (city of Wroctaw). Black
solid line — a border between the inner
and outer zones of the city, black dashed
line — borders of particular study plots (a
year of survey is given). Black - railway,
purple — industry areas, red - dense-
ly built-up areas, orange - loosely built-
up areas, dark green — urbanized woods,
light green - parks, seledin — grassy are-
as, yellow - arable grounds

A vizsgalt teriilet (Wroctaw). A fekete
folytonos vonal a belsé és a kiilsé teru-
letek kozotti hatart, a szaggatott vonal
az id6kozonként vizsgalt terlileteket je-
16li a vizsgalati évek feltlintetésével. Fe-
kete - vasutvonal, lila - iparterdlet, vo-
ros — slrin beépitett terilet, narancs
- kevésbé beépitett terilet, sotétzold
- varosiasodott fas terilet, vildgos zold
- park, seledin - fuves teriilet, sérga -
mezd&gazdasagi terlilet

1.dbra
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regulus, Firecrest Regulus ignicapillus, Spotted Flycatcher Muscicapa striata, Collared Fly-
catcher Ficedula albicollis, Pied Flycacher Ficedula hypoleuca, Crested Tit Parus crista-
tus, Marsh Tit Parus palustris, Coal Tit Parus ater, Eurasian Treecreeper Certhia familiaris,
Short-toed Treecreeper Certhia brachydactyla, Golden Oriole Oriolus oriolus, Jay Garru-
lus glandarius, and Raven Corvus corax.

Each seen or heard individual was plotted on the map 1:10 000. Special attention was
paid to simultaneously singing males and birds performing other territorial and/or breed-
ing behaviour. At least two records of such bird at the same site (in optimal habitat), made
in at least three-week-interval, were assumed as representing an occupied territory, i.e. one
breeding pair (Sutherland et al. 2004, Bibby et al. 2012).

Population density was expressed as the number of breeding pairs (= occupied territories)
per 100 ha of wooded area. For this calculation, the total number of pairs recorded in all
wooded areas in a given zone was taken into account. To test differences in the population
density in the outer and inner zones, average population density (pairs per 100 ha of wood-
ed areas) of each species was calculated for all wooded areas (forests, parks and all other
timbered areas) in Wroctaw. Based on these mean values, expected (proportional) numbers
of breeding pairs was calculated separately for afforested areas in the outer and inner zones.
These expected values were compared with actual numbers of recorded pairs in those two
zones and the difference was tested using x’-test.

Maps were generated to show the distribution of breeding pairs of all species under the
study. The distribution is shown on the background of habitats in the city of Wroclaw, so as
to elucidate habitat preferences.

Results

Population densities of 20 forest passerine species were determined and distribution of all
breeding pairs recorded for each species are shown in Figure 2 (1-20). Most of these pairs
nested in larger forests, less — in larger parks, and only few in other wooded places. In gener-
al, the larger the wooded area, the higher was the number of breeding forest passerine species.

The Spotted Flycatcher and Song Thrush were the most numerous among the 20 inves-
tigated species, the former one nested in a density of 6.7 pairs per 100 ha of wooded area,
while the later one at 5.1 pairs per 100 ha. Density of most other species was below 3 pairs
per 100 ha of wooded area. The Tree Pipit, Crested Tit and Dunnock were unexpectedly ra-
re (< 1 pair per 100 ha), while relatively numerous were the Wren (1.8 p./100 ha), Goldcrest
(1.8 p./100 ha) and Marsh Tit (1.4 p./100 ha). The Crested Tit, Woodlark, and Mistle Thrush
were the rarest species investigated (below 0.1 p./100 ha).

Among Muscicapidae, the Spotted Flycatcher was by far the most numerous species. Un-
expectedly, the Collared Flycatcher was more numerous than the Pied Flycatcher, although
the difference was not statistically significant (x* = 2.17, p > 0.05). The population density
of the Short-toed Treecreeper was significantly higher than that of the Eurasian Treecreeper
(x?=16.93, p<0.01). Among Turdus species, the Backbird Turdus merula was by far more
numerous than the Song Thrush. The other member of this genus, the Mistle Thrush, was
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very rare, with only a single pair recorded. The proportion between Regulus regulus and R.
ignicapillus was 0.83 : 0.17 (N = 71 pairs of both species); Certhia brachydactyla and C. fa-
miliaris: 0.70 : 0.30 (N = 109); Ficedula albicollis and F. hypoleuca: 0.57 : 0.43 (N = 118).

Several bird species nested in wooded areas only in the outer zone of the city. The group
included the Tree Pipit, Coal Tit, and Raven. Population density of the Wren, Song Thrush,
and Golden Oriole were significantly higher in outer than in inner zone (Table 1), while the
reverse was true in the case of the Spotted Flycatcher and Pied Flycatcher. No statistically
significant differences in population densities of the Golden Oriole, Eurasian Treecreeper,
Short-toed Treecreeper, Wood Warbler, Collared Flycatcher and Jay were recorded between
outer and inner zones (7able 2). Very similar densities in outer and inner zones were record-
ed for species such as the Jay, Eurasian Treecreeper and Marsh Tit (Table 2).

Table 1. Density of selected forest bird species in the outer and inner parts of the city of Wroctaw.
N — number of breeding pairs in all wooded areas in a given zone, D - density [pairs/100
ha of wooded area]

1. tdbldzat A vizsgalt madarfajok teriiletenkénti denzitdsa Wroctawban. N - koltéparok szdma, D —
denzitas (par/100 ha fas teriiletegységre)

Species Outer zone Inner zone Total
[2,380 ha] [820 ha] [3,200 ha]
N D N D N D
Wood Lark 2 0.08 0 0.00 2 0.06
Tree Pipit 22 0.92 0 0.00 22 0.69
Wren 55 2.31 3 0.37 58 1.81
Dunnock 10 0.42 1 0.12 11 0.34
Song Thrush 132 5.55 30 3.66 162 5.06
Mistle Thrush 1 0.04 0 0.00 1 0.03
Wood Warbler 71 2.98 31 3.78 102 3.19
Goldcrest 38 1.59 21 2.57 59 1.84
Firecrest 8 0.34 4 0.49 12 0.38
Spotted Flycatcher 120 5.04 95 11.59 215 6.72
Collared Flycatcher 43 1.81 24 293 67 2.09
Pied Flycatcher 18 0.76 33 4.02 51 1.59
Marsh Tit 37 1.55 9 1.10 46 1.44
Crested Tit 3 0.13 0 0.00 3 0.09
Coal Tit 45 1.89 0 0.00 45 1.41
Eurasian Treecreeper 26 1.09 7 0.85 33 1.03
Short-toed Treecreeper 51 2.14 25 3.05 76 2.38
Golden Oriole 54 2.27 31 3.78 85 2.66
Jay 47 1.97 16 1.95 63 1.97
Raven 8 0.34 0 0.00 8 0.25
Total 798 33.53 309 37.68 1,107 | 34.59
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Statistical analysis (x*-test) of differences between population densities of some woodland

bird species in inner and outer part of Wroctaw city. Tested were only the species, for
which expected value (between N and E) was at least five. N - number of pairs recorded,
E - expected number of pairs. Level of significance: *: <0.05; **: <0.01

2. tabldzat A vizsgalt fajok populaciédenzitas elemzésének eredményei. N — parok széama, E - a parok

szamanak vart értékei. Szignifikancia szint *:<0,05; **:<0,01

Species Outer city Inner city
N E x? N E x2

Wood Lark 2 1.74 0 0.00
Tree Pipit 22 19.18 0.83 0 0.00
Wren 55 47.95 2.07 3 1.88
Dunnock 10 8.72 0.38 1 0.63
Song Thrush 132 115.09 4.97* 30 18.84 13.21%
Mistle Thrush 1 0.87 0
Wood Warbler 71 61.90 2.67 31 19.47 13.65%*
Goldcrest 38 43.79 0.41 21 15.09 0.90
Firecrest 8 6.98 0.30 4 2.51
Spotted Flycatcher 120 104.63 4.52*% 95 59.67 41.83**
Collared Flycatcher 43 37.49 1.62 24 15.08 10.57*%*
Pied Flycatcher 18 15.69 0.68 33 20.73 14.53**
Marsh Tit 37 32.26 1.39 9 5.65 3.96
Crested Tit 3 2.62
Coal Tit 45 39.23 1.69
Eurasian Treecreeper 26 22.67 0.98 4.40
Short-toed Treecreeper 51 44.47 1.92 25 15.70 11.07**
Golden Oriole 54 47.08 2.03 31 19.47 13.65%*
Jay 47 40.98 1.77 16 10.05 7.05%
Raven 8 6.98 0.30 0
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Table 3. Population density of forest species in three selected large cities in Poland. N — number of
breeding pairs, D - pairs/100 ha of wooded area

3.tdbldzat Erdei fajok populaciédenzitas értékei harom nagyobb lengyel varosban. N - kéltéparok
szama, D - par/100 ha fas terileten

City name Warsaw Lodz Wroclaw
Total surface area 494 km? 293 km? 293 km?
Wooded surface area 143.3 km? 28.4 km? 32 km?

Study period 1986-1990 2001-2008 2002-2010

Parameters N D N D N D
Wood Lark 0 0.0 30 1.1 2 0.1
Tree Pipit 200 1.4 100 3.5 22 0.7
Wren 500 35 70 2.5 58 1.8
Dunnock 100 0.7 65 23 11 0.3
Song Thrush 400 2.8 80 2.8 162 5.1
Mistle Thrush 5 0.0 0 0.0 1 0.0
Wood Warbler 600 4.2 200 7.0 102 3.2
Goldcrest 10 0.1 30 1.1 59 1.8
Firecrest 0 0.0 6 0.2 12 0.4
Spotted Flycatcher 300 2.1 250 8.8 215 6.7
Collared Flycatcher 5 0.0 2 0.1 67 2.1
Red-breasted Flycatcher 10 0.1 16 0.6 0 0.0
Pied Flycatcher 200 1.4 100 3.5 51 1.6
Marsh Tit 40 0.3 80 2.8 46 1.4
Crested Tit 40 0.3 250 8.8 3 0.1
Coal Tit 30 0.2 64 2.3 45 14
Eurasian Treecreeper 80 0.6 40 1.4 33 1.0
Short-toed Treecreeper 80 0.6 146 5.1 76 24
Golden Oriole 300 2.1 280 9.9 85 2.7
Jay 250 17 260 9.2 63 2.0
Raven 5 0.0 8 0.3 8 0.3
Total 3,155| 220 2,077| 734 1,107 | 34.6
Sources Luniak et al. 2001 Janiszewski et al. 2009 This study
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Discussion

In Wroctaw, like in other Polish cities, species such as the Robin Erithacus rubecula, Wren, Song
Thrush and Dunnock are relatively uncommon. For the contrast, in Western European cities, es-
pecially in the United Kingdom, they belong to the most common species in urbanized habitats
(Mortberg 2001, Otto et al. 2005). The Dunnock and Wren require dense undergrowth, which are
often not available in urban parks. The Robin and Song Thrush forage on the ground among dead
leaves and debris, and in Polish urban parks, these are often removed, so that the species are de-
prived of their main foraging grounds. The situation in urban parks in Western Europe is proba-
bly different in that sense.

The Collared Flycatcher is a newcomer to the city. During the years 19781987 it was not re-
corded at all in Wroclaw (Dyrcz et al. 1991), but in the years 2002-2010, it was already relative-
ly numerous, even in the inner zone, where it occupied larger parks with old stands of common
oaks, Quercus robur. Such situation is not known in any other Polish city. This would be, there-
fore, a first evidence of an urbanization of this species in Poland, and probably in Central Europe.

The first record of nesting Ravens were made in Wroctaw in 1986 (Dyrcz et al. 1991), but it still
occurs only on the periphery of the city, and nest only on trees. Also in other Polish cities, it was
recorded only in the city peripheries and nesting on trees only (Luniak ez al. 2001, Janiszewski
et al. 2009, Zawadzka & Zawadzki 2014). However, it is known to adopt electricity pylons and
other man-made structures in farmlands in some parts of this country (Bednorz 2000, Zawadz-
ka & Zawadzki 2014). It is also well-known as having a wide spectrum of diet, and as being un-
der a low predation pressure. Considering this wide ecological flexibility, weak synurbanization
of Raven is a surprise. Other corvids such as the Hooded Crow Corvus cornix, Jackdaw Corvus
monedula, Rook Corvus frugilegus and Magpie Pica pica have been well-adopted to urban en-
vironments for a long time. Probably high overall density of corvids in cities, especially that of
the Hooded Crow Corvus cornix, is the reason for this weak Raven’s synurbanization (Zawadz-
ka & Zawadzki 2014).

The Wood Warbler, a typical forest species, was relatively common in the city of Wroctaw. Un-
expectedly, it also nested in higher densities in inner than in outer zone. It prefers rather shady and
humid places, with dense undergrowth, and this is often removed from most parks. It is virtually
absent in West European cities (Mortberg 2001, Witt e al. 2005).

The Golden Oriole nested in relatively high density in inner Wroctaw, probably higher than in
any other city in Poland and much higher than in West European cities (Witt ez al. 2005). There is
quite a dense net of rivers and canals, with numerous old oaks, poplars and other trees in the in-
ner zone. This setting comprises optimal nesting habitat for the Oriole.

Except for the Great Tit Parus major and Blue Tit Parus caeruleus, all other species of the fam-
ily Paridae were recorded as relatively rare in Wroclaw, and the Willow Tit Parus montanus was
not recorded at all. The Crested Tit and Coal Tit were found only in peripheral woods, and on-
ly the Marsh Tit was recorded in some urban parks in the inner zone. The Crested Tit, Coal Tit,
Marsh Tit, Willow Tit are, however, area-sensitive species. Mortberg (2001) has shown that they
avoid urban forest patches which are smaller than 200400 ha, and are virtually absent from those
which are 10-30 ha in size. All forests are below 200 ha in the inner zone of Wroctaw, whereas in
the outer zone, there are only four such forests.
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In Wroctaw, both tree-creeper species occur often sympatrically at the same park or wood, and
even in the same habitats. In such situation they appear to be territorial in relation to each oth-
er. The Short-toed Treecreeper is more common and more urbanized that the sibling species, but
Wroctaw is probably the only city in Poland where such proportions prevail. In all other cities,
the proportion is probably reverse.

The Jay is relatively uncommon in Polish urban parks, probably as a result of competition with
the Hooded Crow, which nest commonly in urban parks and in their close proximity. Urban parks
are also usually devoid of dense young tree stands, which the species prefers as nesting habitat.

In some countries in Western Europe, population densities of most forest passerine species are
completely different from those recorded in Wroctaw and other big cities in Poland (7able 3). For
example, in Sheffield, UK, a city comparable to Wroctaw (surface area of 160 km?, and human
population of 513 000), densities of the Wren, Robin, and Dunnock were higher than in Wroctaw
by the order of magnitude. Otherwise, species such as the European Nuthatch, Spotted Flycatch-
er had lower densities in Western European cities than in Wroctaw. The Wood Warbler, Marsh Tit,
Eurasian Treecreeper, Fieldfare, Golden Oriole, and Tree Sparrow are common in Wroctaw, but
were virtually absent in Sheffield (Fuller ez al. 2009).

Only population size of the Jay and Coal Tit was comparable with that recorded in Wroctaw,
Warsaw or L.0dz (Table 3). Similar large differences in population densities exist if Wroctaw is
compared to Berlin (Otto & Witt 2002) or Hamburg (Mitschke & Baumung 2001). There is a
clear western gradient (an increase of population densities from cities in eastern towards cities in
western Europe) for species such as the Dunnock, Wren, Robin, Blackbird, Song Thrush, Mistle
Thrush, Chiffchaff, and Greenfinch, and an eastern gradient (an increase of population densi-
ties from cities in western towards cities in eastern Europe) for the Golden Oriole, House Spar-
row (Witt et al. 2005) and probably for the Tree Sparrow, Spotted Flycatcher, Icterine Warbler,
Marsh Warbler, Serine and Starling (Kopij 2014b, 2015). In the last two decades the Wood Pi-
geon, Blue Tit and Blackcap reached population densities typical for west European countries al-
so in Wroctaw and other towns and cities in SW Poland (own observ.).

Urban populations may buffer some bird species against regional population declines caused
by agriculture intensification, increased predation or loss of suitable breeding habitats. It has been
pointed out by many researchers (e.g. Gavareski 1976, Environment Canada 2007, Sanesi et al.
2009), that in inner zones of cities the forest patches, called parks, are often structurally less di-
verse than forests outside the city. As a result, most forest species have decreased population den-
sities in cities than outside. This is due to the removal of undergrowth, ground cover and canopy
layers, and old and dead trees (Gavereski 1976, Kopij 2015). However, in Wroctaw this situation
is not apparent. There are few forest species which have reduced numbers in inner forests, and
few species which have increased, and still few others which remain the population density on
similar level in forests of the inner and outer zone. In general, hole-nesting forest passerines are
not affected. Some species foraging on the ground and shrub layers have indeed reduced densities
(Song Thrush, Wren), but other species from this guild have remained similar or even increased
densities (Wood Warbler, Marsh Tit). Thus, it is plausible, than factors such as nesting site avail-
ability, predation pressure and local microclimate may also play a role in the synurbanization of
these wood passerine species in this part of Europe.
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Figure 2. Distribution of studied species breeding pairs in the city of Wroctaw during the years

2.dbra

2002-2010. The black continuous line indicate the border between inner and outer
zone of the city. Black - railway, purple - industry areas, red - densely built-up areas,
orange - loosely built-up areas, dark green - urbanized woods, light green - parks, se-
ledin - grassy areas, yellow — arable grounds

1. Woodlark, 2. Tree pipit, 3. Wren, 4. Dunnock, 5. Song Thrush, 6. Mistletoe Thrush, 7.
Wood Warbler, 8. Goldcrest, 9. Firecrest, 10. Spotted Flycatcher, 11. Collared Flycatcher,
12. Pied Flycatcher, 13. Marsh Tit, 14. Crested Tit, 15. Coal Tit, 16. Eurasian Treecreeper,
17. Short-toed Treecreeper, 18. Golden Oriole, 19. Jay, 20. Raven

A vizsgalt fajok elterjedése Wroclawban 2002-2010 kozott. A fekete folytonos vonal a bel-
s6 és a kiilsé tertiletek kozotti hatart jeloli. Fekete — vasutvonal, lila — ipartertilet, voros — sl-
riin beépitett teriilet, narancs — kevésbé beépitett terillet, sotétzold - varosiasodott fas te-
riilet, vilagos zold - park, seledin - flives terlilet, sarga — mez6gazdasagi tertilet

1. erdei pacsirta, 2. erdei pityer, 3. 6kdrszem, 4. erdei sziirkebegy, 5. énekes rigé, 6. [ép-
rigo, 7. sisegé flizike, 8. sargafeji kiralyka, 9. tlizesfej( kiralyka, 10. sziirke légykapd, 11.
orvos légykapd, 12. kormos légykapd, 13. baratcinege, 14. bubos cinege, 15. fenyvesci-
nege, 16. hegyi fakusz, 17. révidkarmdu fakusz, 18. sérgarigo, 19. szajkd, 20. holld
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