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Abstract—According to the results of bird counts carried out in 140 habitats over 12 years, a hierarchical clas-
sification and a structural graph of the similarity of ornithocomplexes in the lowland southwestern part of
Western Siberia and North Kazakhstan have been compiled in the period from 1982 to 2002. The hierarchical
classification contains ten types of bird populations. The similarity graph is built at the level of types and is
represented by three rows (trends). One row consists of bird complexes of residential and recreational areas,
the second from wetlands, and the third from forest, forest-field, and steppe habitats. The characteristics of
taxa of the classifications contain information on the three most numerous bird species (leaders in abun-
dance), their share in the community, population density, and the background species richness. Based on the
assessment of the degree of coincidence of the similarity of bird communities and environmental factors, a
hierarchy of the impact of the main anthropogenic and natural factors determining the formation of the bird
population has been established.
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INTRODUCTION

The summer population of birds in the lowland
southwestern part of Western Siberia and North
Kazakhstan remains poorly studied (Soloviev, 2012).
This area is constantly affected by the development of
agricultural and residential landscapes, as well as, with
a high probability, climatic changes. According to the
available forecast (Pavlov and Gravis, 2000), the
southern boundary of permafrost in Siberia (and
hence, to the south of the located natural zones) may
move up to 600 km to the north by the middle of the
21st century. Possible aridization may cause desertifi-
cation in the south of the area under consideration and
further deforestation in its north. Therefore, it is so
necessary to fix the current ecological state of bird
communities in the south of Western Siberia in order
to assess the ongoing and possible changes in ecosys-
tems here. Quantitative assessments of bird popula-
tions by us and others, including those carried out on
a landscape basis, serve to develop international sys-
tems of ornithological monitoring, mainly aimed at
identifying population trends of nesting and migratory
birds (Gregory, 2000; Svensson, 2000; Sanderson et al.,
2006; Gregory et al., 2007). In Russia, the landscape-

typological approach to ornithological monitoring is
aimed at solving general problems of environmental
monitoring, as well as the conservation and restoration
of biological resources and biodiversity (Garmaev
et al., 2016).

The purpose of the present article is a generalized
ecological–geographical analysis of ornithocomplexes
of the forest steppe and steppe of the southwestern part
of Western Siberia and North Kazakhstan.

MATERIALS AND METHODS
To analyze the structure and organization of the

bird population in the region under study, we used
data on the number of birds collected during their
counts in 1986–1988 and 1997 in the southern forest
steppe, including in the city of Omsk and its environs.
In the northern forest steppe of the Irtysh region, bird
counts were carried out by the author in 1998–2001
and, in 1999 and 2002, in the northern steppe. Blinova
and Blinov (1997) collected them in the forest steppe
of the Tobol region in 1982–1984 and in the northern
steppe of the Turgai meridional depression in 1986. In
total, to characterize the bird population of the
Tobol–Irtysh forest steppe and the steppe of Western
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Siberia and North Kazakhstan, data on 140 bird habi-
tats in the first half of summer (nesting period) were
used. The total length of bird counting routes is more
than 10570 km. In addition, for an additional 408 km,
rare birds not found on the main routes were taken into
account.

The methodology for counting birds is detailed in
an article by Ravkin and Livanova (2008). To gener-
alize information on the territorial heterogeneity of
bird communities, as well as identify the main struc-
ture-forming environmental factors, nonlinear statis-
tical methods, including cluster analysis, were used in
the work. When describing the spatiotypological
structure of the bird population, the results of the
analysis of the similarity graph were used. The Jac-
card–Naumov coefficient was used to construct it (for
quantitative features). Structural graphs illustrate the
change of communities by biotopes, allow one to iden-
tify the main trends (lasting, and not only local,
changes) by significant connections between taxa of
the performed classifications, and represent a modifi-
cation of hierarchical classifications (taking into
account not only the intragroup similarity of commu-
nities, but also their intergroup proximity). These
methods help form a more representative and neces-
sary set of structure-forming environmental factors
and their indistinguishable combinations (natural
regimes) that are sufficient for description. To assess
the strength of the relationship between the heteroge-
neity of bird communities and the factors correlating
with it, we used a linear qualitative approximation of
the relationship matrices (one of the methods of
regression analysis) (Ravkin and Livanov, 2008). A
multiple assessment of the strength of the connection
of all factors and regimes with the territorial heteroge-
neity of communities allows one to judge the degree of
informativeness of the presented ideas and the correla-
tion of the action of the factors with each other.

Environmental factors were identified based on the
results of cluster analysis. For example, if the set of
variants of the bird population is divided by similarity
into three clusters, in which the first includes forest
communities, the second includes territories where
forested areas alternate with open ones, and the third
is only open habitats, then we can assume that the het-
erogeneity of the sample coincides with the factor of
afforestation. It is represented in the form of three vis-
ible nominal grades: high, medium, and low afforesta-
tion. In the future, these expert gradations can be used
to assess the relationship with this factor of community
variability. Natural regimes are also identified based
on the results of cluster analysis, when the selected
groups of ornithocomplexes are formed by indecom-
posable combinations of environmental factors.

The main objective of our study is related to the
identification of spatial trends in the bird population
and environmental factors that determine these
changes. The results of the classification of the entire
CONTEMPORARY PROBLEMS OF ECOLOGY  Vol. 14 
set of communities after one or two repeated aggrega-
tions were considered as dividing by population types.

The specific names of birds are given according to
Stepanyan (2003). The materials and all basic calcu-

lations were processed using the programs of the labo-
ratory of zoological monitoring of the Institute of Sys-
tematics and Ecology of Animals in Novosibirsk.
K.V. Toropov took part in the summer of 1987, and we
express our deep gratitude to him.

RESULTS
The bird population in the first half of summer is

represented by three supertypes of ornithocomplexes:
I. undeveloped land (except for recreational and rud-
eral); II. residential, recreational, and ruderal territo-
ries; and III. aquatic and semiaquatic communities.
Further, the bird communities are united by similarity
into ten types: forest field, f loodplain forest meadow,
meadow-steppe, field, low-bog, lake, Irtysh River,
Protobolsk River, residential, landfills, and municipal
waste-disposal sites.

Spatial and Typological Structure of the Bird Population
The spatial typological structure of bird communi-

ties in the Tobol–Irtysh forest steppe and the steppe of
Western Siberia and North Kazakhstan for the first
half of the summer can be represented in the form of
three interconnected population systems: undevel-
oped land (one to four types), water and near-water
communities (five to eight types) and built-up areas
(nine and ten types) (Fig. 1). The structure graph is
based on the previously published classification of bird
communities in the Tobolo–Irtysh forest steppe and
steppe of Western Siberia and North Kazakhstan
(Solov’ev, 2012).

The first is formed by communities of forest-field,
floodplain forest-meadow, meadow-steppe, and field
types. The second is the population of birds of the low-
land marsh, lake, and river: the Irtysh and Protobolsk
types; the third is synanthropic ornithocomplexes.
Due to the significant watering of sedge-reed lowland
bogs in the region in the first half of summer, this type
of bird population is attributed to the aquatic–semi-
aquatic group of habitats. In the first system, the lead-
ers include (as the forest cover decreases) forest spe-
cies (forest pipit, chaffinch, and gray warbler). Then
they are replaced by birds of mosaic forest field habi-
tats (magpie, rook, and field sparrow), followed by
meadow–field species (lark, yellow wagtail, and lap-
wing).

Thus, the territorial heterogeneity of the birds in
the vertical row of the graph coincides with a decrease
in afforestation from above-floodplain split forests
(type 1) to dried-up f loodplain landfills (type 2).
Then, changes in the spatial heterogeneity of the bird
population occur to open field habitats (type 4)
through slightly forested meadow–steppe variants of
 No. 5  2021
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Fig. 1. Spatiotypological structure of the bird population of the forest steppe and steppe in the first half of summer (at the level
of population types). Ornithocomplexes: (1) forest–field habitats, (2) partially forested habitats, (3) meadow–steppe, (4) field,
(5) lowland swamp, (6) lake, (7) Irtysh River, (8) Pritobolsk River, (9) residential, and (10) landfills and landfills utilization of
municipal waste. The numbers in Fig. 1. are type numbers and indices are the value of intratype similarity. The similarity of the
classes is depicted approximately in the opposite scale (the greater the similarity between the classes, the smaller the distance).
Numbers in circles, rectangles, etc. are type numbers; indices are values of intraclass similarity. Solid lines indicate strong resem-
blance. For each type, the leader species are indicated (on average, according to the variants of the bird population included in
them). Arrows are the main directions of changes in communities and environmental factors.
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the population (type 3). In the same direction, along
this series, a change in bird communities associated
with the agricultural transformation of landscapes
(plowing) is traced.

Along with this, the diagram reveals the second
group of types. It differs from the main series in terms
of the degree of watering of habitats and the f low of
water bodies. The diagonal row from floodplain
meadow communities with areas of oxbows of the
Irtysh passes to communities of low-lying bogs (type 5).
Then, as the moisture content, bogginess, and water-
logging increase, this series ends with a lake type. As
the moisture content, bogginess and waterlogging
increase among the dominant species, the prevailing
yellow wagtail is replaced by the coot and redhead,
which dominate the lakes. In the fifth class of orni-
thocomplexes, the leaders also include the badger and
the Indian warbler. The latter species is recorded in the
lacustrine class, together with the coot and redhead.
Also, from the second floodplain forest-meadow type,
a number of changes were revealed to the group of
watered, reed, and shrubby habitats. It is associated
with the river Protobolsk type, where magpie, teal
cracker, and hooded crow predominate on Tobol and
along its banks. Completely different birds, including
synanthropic birds (field sparrow, rook, and black-
headed gull), lead on the anthropogenically trans-
formed rivers of the Irtysh region. An increase in the
flow of forest-steppe and steppe lakes and rivers is
well-expressed among types of this group. From the
6th lake type, the increase in f low passes through the
middle watercourse: the Tobol (a first-order tributary
of the Irtysh River, type 8) to the Irtysh and its tribu-
tary Omi (type 7).

The third system of the structural graph at the bot-
tom of the diagram is represented by the classes of the
synanthropic population. Bird communities of resi-
dential habitats (type 9, house sparrow, rock dove, and
field sparrow) with increased anthropogenic feeding
capacity and shelter are replaced by ornithocomplexes
of the ruderal type. This type differs significantly
according to the list of leaders from the subsequent
ruderal type (rook, starling, and gull). This subdivi-
sion of the structural graph is associated with the
development and ruderality of forest-field and steppe
landscapes. The artificially increased feeding of land-
fills and landfills for the disposal of solid domestic
waste (type 10) united synanthropic and synanthropic
species or, in general, near-aquatic species, which, in
the course of microevolution, switch to the use of
anthropogenic forages in the urbanized territory and
in the suburbs (gull). On the previously established
spatiotypological structure of the bird population of
the East European and West Siberian Plains in the
first half of summer, the class of landfills was also
clearly identified due to the high density of the bird
population there, their species richness, and the origi-
nal set of edificators (Ravkin E.S. and Ravkin Yu.S.,
2005). At the level of bird population types of the East
CONTEMPORARY PROBLEMS OF ECOLOGY  Vol. 14 
European Plain, these researchers combined the orni-
thocomplex of landfills with the residential one, and
on the spatial typological structure of the bird popula-
tion of the West Siberian Plain, at the same classifica-
tion level, they identified two ruderal types: taiga (with
leaders: hooded crow, crow, and white wagtail) and
forest-steppe (rook and starling, gull).

The main tendencies of territorial changes in orni-
thocomplexes of the forest steppe and steppe of West-
ern Siberia and North Kazakhstan in the first half of
summer during the nesting period are determined by
afforestation, plowing, moisture content, swampiness,
waterlogging, and f low of water bodies, as well as the
built-up, ruderality, and anthropogenically increased
food intake of habitats in cities and suburbs. Similar
series of changes were identified by Zhukov (1997,
2006) for the bird population of the forest steppe of
Central Siberia and Salovarov and Kuznetsova (2005)
for the technogenic landscapes of the southern Baikal
Region. They identified the same trends that determine
the spatial change of bird communities in the form of
anthropogenic impact, disturbance of phytocenoses,
and soil cover. We are analyzing not reclaimed territo-
ries and operating sewage treatment plants at the site of
the forest zone tracts, but vast urbanized and agricul-
tural landscapes with almost 300 years of exploitation
history located to the south and west, which deter-
mined a longer time for their development. At the
same time, in the Tobol–Irtysh forest steppe and
steppe, the degree of industrial–technogenic–resi-
dential and agricultural impact, as well as that at the
developed mining sites in Central and Eastern Siberia,
also causes the disturbance or destruction of the vege-
tation cover. A longer, less large-scale, and slower
influence of this process in our case determines the
appearance of very transformed (residential) ecosys-
tems in place of the primary landscapes of the south-
western part of Western Siberia and North Kazakh-
stan, which differ significantly from natural ecosys-
tems. For the last group of habitats of our region, this
similarity was revealed only for the group of the most
irrigated–degraded landscapes (f loodplain forest-
meadow habitats of the Irtysh). At the same time, in
all cases, the significant similarity of the communities
of these territories is determined by the participation
of the field sparrow, which nests both in natural places
and in the metal poles of villages and abandoned
sprinklers in irrigation fields near the Irtysh and Om.
We have revealed a significant similarity in the struc-
ture and appearance of the population of residential
and industrial–technogenic habitats of the Tobol–
Irtysh forest steppe and steppe, the forest steppe of
Central Siberia, and technogenic landscapes of the
southern Baikal Region. In comparison with the spa-
tiotypological structures of the bird population in less
disturbed territories, similar features were also noted
in the region we examined, but significant differences
were also found. For example, the territorial variability
of ornithocomplexes in the northern taiga of Western
 No. 5  2021
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Siberia is mainly determined by afforestation, water-
logging, and built-up areas. Swampiness, productivity
of biocenoses, f loodplain regime, and provinciality
also have a significant influence there (Vartapetov,
1998). When comparing our population structure with
the one identified by Tsybulin (1999), a similarity for
Northern Altai was found only in identifying trends in
water cut and built-up areas, which determine the dif-
ference between communities of water bodies and set-
tlements from other classes of the population. At the
same time, the main changes in bird communities in
Northern Altai are caused by the absolute height of the
area, which determines the course of changes in the
bird population and in Northeastern Altai (Ravkin,
1973). In the spatial typological structure of the bird
population in the southern taiga of Western and Cen-
tral Siberia, the influence of afforestation and mois-
ture content, as well as a significant impact of the
degree of forest degradation on the change in bird
communities, was noted (Ravkin, 1984). A separate
deviation was noted for the forest zone of the Ob
region due to agricultural development in the form of
plowing and deforestation. In the spatial typological
structure of the bird population of the taiga interfluves
of Western Siberia (Vartapetov, 1984), the communi-
ties of habitats disturbed as a result of landscape plow-
ing and partial felling also form a deviation from the
main series. It is completed by communities of tracts
with low forest cover. In general, a separate trend in
terms of the degree of technogenic disturbance of the
territory of Vartapetov (1984) is not selected. In the
agriculturally disturbed habitats of the forest-steppe
and steppe of our region, the population of birds of
agrocenoses is also distinguished separately—not by a
deviation from the main series, but by its component
characterized by a high degree of disturbance of the
soil cover and a significant proportion of landscape
forestation, which minimizes the influence of the lat-
ter. Only when the influence of forest cover decreases
does the appearance of bird communities begin to be
determined by the agricultural cultivation of lands
with the creation of extensive monoagrocenoses. A
comparison of our graph with the spatiotypological
structure of the bird population of the Middle Urals
(Livanov, 2003) with the dependence of the heteroge-
neity of its ornithocomplexes on seven trends revealed
their significant similarity. This is determined by the
inclusion in them of afforestation, water cut, build up,
and industrial impact, which is similar to our plowing
and ruderality. We also noted an extremely poor bird
population for a separate class of degraded field habi-
tats. At the same time, the similarity between the iden-
tified disturbed field and residential classes on the
graph is slightly lower than for undisturbed forested,
lacustrine, and bog landscapes.

Thus, the territorial heterogeneity of the bird pop-
ulation of the Tobol–Irtysh forest steppe and the
steppe of Western Siberia and North Kazakhstan during
the nesting period is determined by the influence of
CONTEMPORAR
afforestation, waterlogging, swampiness, moisture,
flow, build up, ruderality and anthropogenic feeding.
A comparison of the identified spatiotypological struc-
ture of the population with those for other regions
reveals a significant similarity in the territorial distri-
bution of communities of less disturbed territories,
which manifests itself in the similarity of the identified
trends, in the order of replacement of some classes by
others, and the bird species that determine them.
When considering the natural boundaries in a number
of weakly disturbed, the impact on the heterogeneity
of the population of agricultural influence is traced, but
a defining deviation from the main series of changes is
not. In the structure identified by us, anthropogenic
impact determines the significant deviations of the
graph. This underlines its impact on the bird popula-
tion, which manifests itself in a significant change of
communities, even in rivers. At the same time, a sig-
nificant variety of variants of residential–recreational
and industrial–technogenic impact does not allow
distinguishing the number of territorial changes in bird
communities, with the exception of the artificially
increased feeding of dumps and landfills for the dis-
posal of solid municipal waste with a completely orig-
inal set of leaders.

Spatial Organization of the Bird Population

The spatial organization of the population is
understood as the general nature of its territorial and
temporal heterogeneity in connection with the envi-
ronmental factors that determine it. Revealing the
spatiotemporal structure and classification of the bird
population makes it possible to single out the factors
and modes associated with the variability of ornithoc-
omplexes in time and space. An individual and com-
prehensive assessment of the strength of the relation-
ship between the variability of the bird population and
environmental factors makes it possible to explain the
basic principles of the formation of the bird popula-
tion, including in anthropogenic habitats (Ravkin,
1984). Ultimately, the spatial organization of the bird
population explains its orderliness with the help of
environmental factors identified by methods of auto-
matic classification. It is considered a measure of the
relationship between environmental factors and the ter-
ritorial heterogeneity of the bird population. This rela-
tionship is estimated as the value of the variance of the
similarity coefficients taken into account (explained)
by each of the selected factors and their sum, as well as
indecomposable combinations of factors or anthropo-
genic natural regimes (Ravkin et al., 1994, Vartapetov,
1998).

In the first half of summer in the nesting period,
according to the results of the identified classification
and the spatiotypological structure, 11 factors were
identified that determine the territorial variability of
ornithocomplexes of the Tobol–Irtysh forest steppe
and steppe for an individual assessment (Table 1).
Y PROBLEMS OF ECOLOGY  Vol. 14  No. 5  2021
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Table 1. Assessment of the strength and generality of the
relationship of environmental factors with the heterogeneity
of the bird population of the Tobol–Irtysh forest steppe and
steppe in the first half of summer, % of the considered vari-
ance of the matrix of similarity coefficients

Factor, mode

Variance 
explained, %

first half of summer
(May 15 to July 15)

Natural, including: 39
afforestation 12
predominant species composition 
of forested areas

9

water cut 10
flow 8
provinciality 1
zoning 0.8
relief 3
forage or trophic value of tracts 15

Anthropogenic, 22
Including:

built-up 21
plowing 4
macrourbanization (anthropogeni-
cally increased feeding and green-
ing of residential habitats)

22

All factors 47
By classification 46
By structure 44
Total modes 50
Factors and modes 57
Multiple correlation coefficient 0.75
We differentiated environmental factors by their
genesis into two groups. Natural factors were identi-
fied in the first group. Among them, the most import-
ant factor is the feeding or trophic value of the tracts
(15%). The significance of afforestation and water cut
is somewhat lower (12 and 10%, respectively), and that
of the tree species composition of forested areas is
lower still (9%). Earlier it was determined that affor-
estation is the most significant factor determining the
formation of ornithocomplexes in the forest zone of
Western Siberia (Ravkin, 1978, 1984). In the study of
the northern taiga of Western Siberia, a more signifi-
cant influence of the composition of the prevailing
tree species was found.

For the forest steppe and steppe studied by us in
the southwestern part of Western Siberia and North
Kazakhstan, the composition of the prevailing tree
species also turned out to be significant among natural
factors, but it turned out that for our region the factor
of water content in the territory turned out to be more
significant compared to the waterlogged territory of
the northern taiga. This largely determines the distri-
bution of the bird population in the lacustrine forest
steppe, especially in the northern part, which is richest
in lakes.

DISCUSSION
The hierarchy of the factors identified by us allows

us to state that the thesis of Berg (1938) that “the for-
est-steppe is an area transitional between the forest in
the north and the steppe in the south” and his second
statement that “the steppe is a zonal phenomenon,
representing an intermediate term between the forest
and desert zones, and as such, are caused by climatic
reasons: zonal distribution of climatic regions” (Berg,
1938) are not equivalent. At the end of the 20th and the
beginning of the 21st century, the second thesis of
L.S. Berg, that the investigated region is a single natu-
ral zone, or in our understanding a steppe zonobiome
(including a forest steppe), was shown to be true. In
the first half of summer, factors such as provinciality
and zoning explain only 3% of the variance, which is
determined by the widespread anthropogenic (agri-
cultural–residential–technogenic) transformation of
the region over a century. Nevertheless, the group of
natural factors is the most significant in terms of the
strength and generality of influence on the summer
ornithocomplexes of the forest steppe and steppe stud-
ied by us. The joint influence of anthropogenic factors
in our studies in summer is somewhat lower. Among
the block of anthropogenic factors in the first half of
summer in our region, the most significant are macro-
urbanization (anthropogenically increased forage and
greenery), construction, and plowing of the territory.
According to an individual assessment, macrourban-
ization and development turned out to be the most sig-
nificant in comparison with all other natural and
anthropogenic factors. The hierarchy of the influence
CONTEMPORARY PROBLEMS OF ECOLOGY  Vol. 14 
of the main environmental factors revealed for the
organization of the bird population of the Tobol–
Irtysh forest steppe and steppe, as well as for the pre-
dominantly technogenic landscapes of the southern
Baikal region, significantly differs from those for less
transformed landscapes of the forest zone and moun-
tains of southern Western Siberia by an increase in the
impact of anthropogenic factors in comparison with
natural ones. For example, earlier, when individually
assessing the strength of the relationship between the
variability of the bird population in the forest zone of
Western and Central Siberia and environmental fac-
tors in the first half of summer, the degree of forest
cover, which determines 61% of the population disper-
sion, is the most significant. The influence of the
composition of forest-forming species, moisture, and
productivity is three times lower, and anthropogenic
impact is five times lower. The strength of the relation-
ship between the variability of the bird population and
 No. 5  2021
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the relief and provincial differences is lower still. The
rest determine, on average, three times the strength of
the connection (composition of forest-forming spe-
cies, productivity, relief, moisture, and anthropogenic
influence).

CONCLUSIONS
In all known studies, spatial heterogeneity is pri-

marily determined by the forest cover and the compo-
sition of the prevailing tree species (Ravkin, 1984; Var-
tapetov, 1984, 1998; Tsybulin, 1999). Apparently, the
calculation of anthropogenic influence in the forest
zone by Ravkin (1984) was carried out without urban
bird complexes due to the lack of comparable data for
them in the available sample in the Data Bank of the
Institute for Economics and Economics, Siberian
Branch, Russian Academy of Sciences, for the second
half of the 1970s.

In our studies, with a significant number of for-
ested landscape tracts, the afforestation factor is far
from the most significant, like in the technogenic
landscapes of the southern Baikal region. The agricul-
tural and residential specificity of landscape degrada-
tion, to one degree or another, prevails everywhere in
the region we surveyed, determining the greatest sig-
nificance in the territorial heterogeneity of the bird
population of forms of various anthropogenic impacts
(building up and macrourbanization, according to
their individual assessment). Therefore, real forest
bird communities in the anthropogenically disturbed
islands and sparse forest-steppe forests of Western
Siberia are not formed. Afforestation and the compo-
sition of prevailing tree species, usually the most sig-
nificant factors for undisturbed forest habitats, are
inferior to forage, built-up areas, and other forms of
anthropogenic influence in our analysis.

Therefore, in the first half of summer, during the
nesting period, the territorial heterogeneity of the bird
population of the Tobol–Irtysh forest steppe and
steppe is most strongly influenced by natural factors.
Factors of anthropogenic origin are less significant for
determining the appearance of bird communities.
First and foremost, this is macrourbanization in the
form of artificially increased feeding and greenery of
urban and rural areas and their development. It is
known that large cities long ago acquired ornithogeo-
graphic significance in their regions (Il’ichev, 1984),
and our calculations confirm this. Thus, the existence
of the large city of Omsk and its suburban area with a
population of more than 1 million people noticeably
increases the degree of influence of anthropogenic
factors on the formation of ornithocomplexes. The
same main factors were previously identified to
explain the spatial heterogeneity of ornithocomplexes
in weakly disturbed areas of the forest steppe of West-
ern and Central Siberia (Zhukov et al., 1985; Toropov
et al., 1985; Zhukov, 2006) and in the forest zone of
Western Siberia (Ravkin, 1984; Vartapetov, 1984,
CONTEMPORAR
1998). All of the above factors and their combinations
(natural regimes) in the first half of summer explain
57% of the dispersion of the bird population.

Thus, when comparing the assessments of the
strength and generality of the relationship of environ-
mental factors with the heterogeneity of the bird pop-
ulation in less disturbed areas of the forest zone of
Western and Central Siberia (Ravkin, 1984; Vartape-
tov, 1998), as well as the forest-steppe of the Ob region
(Toropov et al., 1985) in the Tobol–Irtysh forest-
steppe and steppe of Western Siberia and North
Kazakhstan, the predominance of natural factors over
anthropogenic ones was noted. For the formation of
summer ornithocomplexes during the nesting period,
anthropogenic factors become less significant in the
study area than natural ones, but more significant than
in the other regions of Western and Central Siberia,
with the exception of the forest steppe of the latter.
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