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Background. In the 21st century, landscape transformation processes are under-
way in large cities, which affects the stability of wildlife habitats. Habitat transformations
often reduce species richness due to a decrease in the population sizes of some species,
and therefore, small in number and rare species are eliminated from bird communities.
Rare species can have unique consortive relationships, which makes them particularly
important for the long-term ecosystem functioning. A study of the avifauna of forest parks
makes it possible to develop an algorithm for the coexistence of human and birds.

Methods. The number and distribution of birds were determined by route counting.
The total length of the fixed route was 5.7 km in Kyiv and 3.5 km in Kharkiv. On each
route, observations were carried out annually with three repetitions during the nesting
period when the birds are most attached to their habitats (end of April-May—June). The
average data for the total study period (2013-2017) were calculated for each city. For
the average number, the standard deviation was calculated. An analysis of the faunoge-
netic structure of avifauna was carried out according to the method developed by
V.P. Belik. A faunogenetic complex is a group of animal species associated by a com-
mon origin with ecosystems of a certain landscape-geographical zone. We also classi-
fied bird species into ecological groups according to the patterns of microhabitat choice.
To compare the a-diversity of bird in the forest-park zones of cities, a number of com-
monly accepted indices that express the correlation between the number and density of
species were calculated:
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1) Berger—Parker dominance index: Dg, = N, _ /' N;
2) Shannon diversity index: H =-X(P;x LnP);
3) Pielou evenness index: E=H'/LnS;

where: N,— the number of each species; N; = —the maximum value of N; N = XN, —the
total number of all species (pairs/km); P, = N,/ N — the ratio of each species; S — total
number of the species.

Results. The study presents a comparative analysis of diversity and faunogenetic
structure of avifauna in the forest park zones of Kyiv and Kharkiv, inhabited by 71 breed-
ing species of birds that belong to 10 orders. In the eastern region, the proportion of
birds of the boreal and the European forest-steppe complex decreases, but the share of
the desert-mountain complex increases. The fauna of the European nemoral complex
dominates (32.8 % in Kyiv and 40.4 % in Kharkiv). The basis of the communities are
dendrophils: 83.6 % (n = 67) in Kyiv and 82.7 % (n = 52) in Kharkiv. The dominant spe-
cies in all forest parks are the great tit (Parus major) and chaffinch (Fringilla coelebs).

Conclusions. The differences in the faunogenetic structure of bird communities
are due to the proximity of model forest parks on the territory of Kyiv to the forest natural
geographical zone, and on the territory of Kharkiv to the steppe, which leads in the east-
ern region to a decrease in the proportion of birds of the boreal and the European forest-
steppe complex while the proportion of desert-mountain complex increases. Dendro-
phils predominate significantly, and the share of sclerophils and limnophils in total is
less than 20 % of the bird community in the forest parks of each city. As a consequence
of the fragmentation of the Kiev forest park zone, the diversity of nesting birds communi-
ties in the forest-park zone of Kyiv is slightly lower than of Kharkiv, and the pressure of
the dominant species is more significant.

Keywords: bird communities, faunogenetic structure, a-diversity, ecological
groups, forest parks, Forest-steppe zone

INTRODUCTION

In the 21st century, landscape transformation processes are underway in large
cities, which affects the stability of wildlife habitats. [13, 19, 21]. Habitat transformations
often reduce species richness due to a decrease in the population sizes of some spe-
cies [7, 15], and therefore, small in number and rare species are eliminated from bird
communities [3]. Rare species can have unique consortive relationships, which makes
them particularly important for the long-term ecosystem functioning. It is especially
important to preserve the natural environment on the territory of megalopolises, where
the mosaic landscape is saturated with buildings, which makes it, as an animal habitat,
similar to those of different European countries [6, 15]. A study of the avifauna of forest
parks makes it possible to develop an algorithm for the coexistence of human and birds.
We selected plots similar in biotopic structure and environmental conditions in the urban
areas of the two largest cities of Ukraine with a population of more than 2 million people,
which are situated in the same geographical zone.

The aim of this work was to study the faunogenetic structure of avifauna and the
diversity of bird communities in the forest park zones of Ukrainian cities in the forest-
steppe zone.
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MATERIALS AND METHODS

The data were collected during the nesting periods 2013—-2017 in the model forest
parks of two cities of Ukraine — Kharkiv and Kyiv. For the analysis, we used the average
data for each of the cities for the indicated period. The coordinates of Kyiv center are
50°27'03” N, 30°31'21" E; Kharkiv — 49°59'31" N, 36°13'52" E. Forest biotopes have
undergone changes, but forest parks include areas of natural forests with the predomi-
nance of Quercus robur L., Acer platanoides L., Carpinus betulus L., Alnus glutinosa
Gaerth., Tilia cordata L. and with century-old trees on such transformed territories. All of
the model sites have areas of natural biotopes, cultural phytocenoses, build-up territo-
ries, and are affected by a similar recreational anthropogenic load. The recreational
regression of vegetation communities sometimes reaches stages 3-5 [3, 5]. The main
difference between the forest parks of Kyiv and Kharkiv is that the Kharkiv forest park is
represented by a huge forest area of 2385 hectares, located on the periphery of the city,
in which the biotopes adjacent to residential areas are cultivated and substantially trans-
formed. In Kyiv, the forest park zone is fragmented into plots of various sizes (the largest
1052 ha), located both on the outskirts of the city and in the middle of a residential area.

The number and distribution of birds were determined by route counting [2]. The
length of the transect was 0.8—1.0 km limited by the extent of a homogeneous biotope
fragment; the width on both sides of the direction of movement was 50 m; and the total
length of the fixed route was 5.7 km in Kyiv and 3.5 km in Kharkiv. On each route, obser-
vations were carried out annually with three repetitions during the nesting period when
the birds are most attached to their habitats (end of April-May—June). A singing male
was counted as a nesting pair for passerine species [2]. The breeding status of species
was determined by the behaviour or presence of a nest for non-Passeriformes species.

The average data for the total study period (2013—-2017) were calculated for each
city. For the average number, the standard deviation was calculated. The standard error
is presented in the graphic illustration of the data. To compare the a-diversity of birds in
the forest park zones of cities, a number of commonly accepted indices that express the
correlation between the number and density of species were calculated [17]:

1) Berger—Parker dominance index: Dg, = N, _ /' N;
2) Shannon diversity index: H' =-X(P;x LnP);
3) Pielou evenness index: E=H/LnS;

where: N,— the number of each species, N = >N, — the total number of all species (pairs/
km); P, = N,/ N — the ratio of each species; N, = —the maximum value of N; S — total
number of the species.

An analysis of the faunogenetic structure of avifauna was carried out according to
the method developed by V.P. Belik. A faunogenetic complex is a group of animal spe-
cies associated by a common origin with ecosystems of a certain landscape-geograph-
ical zone. These animals are maximally adapted to the conditions of this zone. The
following types of avifauna are distinguished: 1 — Siberian, 2 — European, 3 — Chinese,
4 —Nomadic, 5—Himalayan [1]. We used faunistic assemblages belonging to subordinate
categories of classification in the analysis of avifauna: boreal, ancient nemoral, ancient
forest-steppe, tropical, estuary, European forest-steppe, desert-mountain, sub-Mediter-
ranean, the European nemoral complexes.

We also classified bird species into ecological groups according to the patterns of
habitat choice [1]. The dendrophils are bird species that live on tree plantations. The
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limnophils include waterfowl and wading birds that live on or around water. The sclero-
phils are birds associated with vertically dissected relief (cracks in rocks, trees, stumps).

RESULTS

In the forest parks of the megalopolises of forest-steppe zone, 71 nesting species
of birds of 10 orders were detected. In total, 49 bird species are common for the forest
park zones in Kyiv and Kharkiv. In Kyiv forest parks, the relative number is 1.99 (+ 0.49)
pairs/km on average, in Kharkiv — 3.15 (£ 0.54) pairs/km. The dominant species in all
forest parks are the great tit (Parus major) and chaffinch (Fringilla coelebs). According
to Shannon, Berger—Parker, and Pielou indices, the a-diversity of nesting bird communi-
ties in the forest park zone of Kyiv is slightly lower than of Kharkiv. In Kyiv, the pressure
of the dominant species on common species is more significant. This may be a conse-
quence of the fragmentation of the Kyiv forest park zone (Fig. 1).
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Fig. 1. a-Diversity of birds in the forest park areas
Puc.1. a-PisHoMaHiTTa nTaxiB niconapkoBmx 30H

A study has shown that the avifauna of the forest parks in Kyiv is represented by
9 landscape-genetic faunal complexes, and in Kharkiv by 8 ones. This difference is due
to the redshank (Tringa totanus) nesting in the forest park zone of Kyiv, the only repre-
sentative of the estuary complex. The avifauna of the European nemoral complex domi-
nates, and is represented in by 22 species in Kyiv forest parks, and by 21 in Kharkiv
(32.8 % and 40.4 %, respectively). The European nemoral complex of compared regions
differs being complemented by one species — the common redstart (Phoenicurus phoe-
nicurus) in the forest park zone of Kyiv (Table). For the ancient nemoral complex, sig-
nificant differences were observed: 7 common species and 4 different ones, of which
the goshawk (Accipiter gentilis) does not nest in the forest park zone in Kyiv, and the
tawny owl (Strix aluco), wren (Troglodytes troglodytes), and long-tailed tit (Aegithalos
caudatus) do not nest in the forest park zone in Kharkiv.

The greatest difference was revealed in the share of boreal birds. The differences
in the abundance of boreal birds in the nesting bird communities of the studied forest
parks are due to the absence of the mallard (Anas platyrhynchos), the green sandpiper
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(Tringa ochropus), the black woodpecker (Dryocopus martius), the grey shrike (Lanius
excubitor), the black raven (Corvus corax), the red-breasted flycatcher (Ficedula parva),
the coal tit (Parus ater) in the nesting areas of the forest parks in Kharkiv. Thus, in the
communities of nesting birds in Kyiv forest parks, it is represented by 9 species (13.4 %),
and in the bird communities in Kharkiv by 2 species (3.8 %). Differences were substan-
tial in the proportions of birds of the European forest-steppe and desert-mountain com-
plexes, whereby the former is more significantly represented in the nesting bird com-
munities of the forest parks in Kyiv, and the latter in Kharkiv (Fig. 2). The European
forest-steppe complex of birds in the forest parks of Kyiv is represented more widely
due to the European reel (Serinus serinus), the garden bunting (Emberiza hortulana),
lesser by the gray shrike (Lanius minor) and the nightjar (Caprimulgus europaeus). The
ancient forest-steppe complex is small and represented in Kharkiv by the long-eared
owl (Asio otus) and the magpie (Pica pica), and in Kyiv it is supplemented by the com-
mon buzzard (Buteo buteo) whose territorial behavior is annually recorded by us in the
forest area of one of the model tracts.

The list of bird faunogenetic complexes
Cnucok BMAiB nTaxiB 3a payHOreHeTUYHMMU KOMMJIeKcamum

No Species Kyiv Kharkiv Complex [1]
1 2 3 4 5
1 Anas platyrhynchos i - bo
2 Accipiter gentilis - + an
3 Accipiter nisus + + an
4  Buteo buteo i - afs
5  Falco tinnunculus + - tr
6  Tringa ochropus + - bo
7  Tringa totanus i - es
8 Columba palumbus + + fs
9  Columba livia + - dm
10 Streptopelia decaocto + + tr
11 Cuculus canorus i i tr
12 Asio otus i i afs
13  Strix aluco + - an
14  Caprimulgus europaeus + - fs
15 Alcedo atthis - + tr
16  Jynx torquilla i i an
17  Dendropicos spodocephalus + + an
18 Dryocopus martius + - bo
19 Dendrocopos major + + an
20 Dendrocopos syriacus + + sm
21 Leiopicus medius + + nm
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Continued Table

1

5

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Dryobates minor
Hirundo rustica
Delichon urbicum
Anthus trivialis
Motacilla alba

Lanius collurio

Lanius minor

Lanius excubitor
Oriolus oriolus
Sturnus vulgaris
Garrulus glandarius
Pica pica

Corvus monedula
Corvus cornix

Corvus corax
Troglodytes troglodytes
Hippolais icterina
Sylvia atricapilla
Sylvia borin

Sylvia curruca
Phylloscopus collybita
Phylloscopus sibilatrix
Ficedula hypoleuca
Ficedula albicollis
Ficedula parva
Muscicapa striata
Phoenicurus phoenicurus
Phoenicurus ochruros
Erithacus rubecula
Luscinia luscinia
Turdus pilaris

Turdus merula

Turdus philomelos
Aegithalos caudatus

Poecile palustris

an
dm
dm
fs
bo
fs
fs
bo
nm
dm
an
afs
dm
fs
bo
an
nm
nm
nm
nm
nm
nm
nm
nm
bo
nm
nm
dm
nm
nm
bo
nm
nm
an

nm
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End of the Table

1 2 3 4 5
57 Periparus ater + - bo
58 Cyanistes caeruleus + + nm
59 Parus major + + nm
60 Sitta europaea + + nm
61  Certhia familiaris i i nm
62 Passer domesticus - + dm
63 Passer montanus i i dm
64  Fringilla coelebs i i nm
65 Serinus serinus + - fs
66 Chloris chloris i i fs
67 Carduelis carduelis + + fs
68 Acanthis cannabina + + fs
69 Coccothraustes coccothraustes + + an
70 Emberiza citrinella + + fs
71 Emberiza hortulana i - fs

Comments: bo — boreal; an — an ancient nemoral; afs — an ancient forest-steppe; tr — tropical; es — an estu-
ary; fs — European forest-steppe; dm — a desert-mountain; sm — sub-Mediterranean; nm — the
European nemoral complexes; + — species present at nesting

Mpumitku: bo — 6opeanbHU; an — APeBHBO HEMOpPaInbHWUIA; afs — ApeBHBO NICOCTENOBUN; tr — TPOMIYHMN;
es — numaHHui; fs — eBponencebknii nicoctenoBuii; dm — nyctene-ripCbkuin; sm — cepea3eMHo-
MOPCBKMI; NM — €BPONENCHKNA HEMOparibHUI KOMMNEKCH; + — BUAW, HasiBHI Ha THi3AyBaHHi

Kyiv Kharkiv

W
e O

Fig. 2. Faunogenetic structure of bird communities in the forest parks of megalopolises (%): bo — boreal;
an — ancient nemoral; afs — ancient forest-steppe; tr — tropical; es — estuary; fs — European forest-
steppe; dm — desert-mountain; sm — sub-Mediterranean; nm — the European nemoral complexes

Puc. 2. dayHoreHeTuyHa CTpyKTypa yrpyrnosaHb nTaxie niconapkis meranonicis (%): bo — 6opeanbHuit; an —
OpeBHbO HeMopanbHWiA; afs — ApeBHbLO NicOCTENOBUK; tr — TPONIYHUIA; €S — NMMMaHHUI; fs — eBponen-
Cbkui nicoctenoBun; dm — nycTene-ripCbkvMin; sm — cepeaseMHOMOPCHKUIA; NM — €BPONENCHKUN
HemoparnbHWUIA KOMMNEKCn

The desert-mountain complex of birds is wider in Kharkiv due to the nesting of
house sparrows (Passer domesticus) and jackdaws (Corvus monedula) in forest parks;
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in Kyiv, these species nest only in parks with a completely transformed landscape. In
the tropical group common for both cities, the Eurasian collared dove (Streptopelia
decaocto), the cuckoo (Cuculus canorus) are present. In Kyiv, the species composition
of the group is supplemented by the common kestrel (Falco tinnunculus), in Kharkiv by
the common kingfisher (Alcedo atthis). The sub-Mediterranean complex is represented
by the Syrian woodpecker (Dendrocopos syriacus).

The basis of bird communities is dendrophils: 83.60 % (n = 67) of the avifauna in
the Kyiv forest parks and 82.70 % (n = 52) in Kharkiv. The share of sclerophils (13.50 %)
is higher in Kharkiv, and limnophils (5.97 %) — in Kyiv.

DISCUSSION

Large-scale changes in regional faunas (caused inter alia by human activities) are
now observed practically throughout the Palearctic, therefore, the importance of elucida-
ting the patterns of faunogenesis and predicting its development is constantly increas-
ing [1, 8, 14, 16]. In this regard, we also pay attention to the types of faunas that form
communities of nesting birds in the forest parks of megacities of the forest-steppe zone
in Ukraine. Belonging of the forest parks to one natural-geographical zone determines
the similarity of the studied bird communities. The similarity of the genetic faunistic com-
plexes of the avifauna of the western and eastern areas of the study is also due to the
lack of oak regeneration in the forests of Kyiv. The dependence of the diversity of bird
communities on the characteristics of the standing trees and the mosaic habitats was
shown by many researchers [9, 12, 20, 22]. The analysis of scientific literature showed
that the change in the species composition of forest-forming plants can influence the
birds’ choice of the nesting biotope [11,18], and therefore the structure of the nesting
bird community and its species richness are gradually transforming [3, 4, 12]. Thus, we
believe that the homogenization of the European avifauna is caused not only by the
direct urbanization of the birds’ habitat [6], but also indirectly through the expansion of
human impact on natural ecosystems that are in the immediate vicinity to the urbanized
biotopes. Unfortunately, the types of fauna in themselves allow for analyzing mainly the
avifauna of large regions [1]. To identify differences in the adaptation of the avifauna of
Kyiv and Kharkiv to the conditions of the forest park zones, we compared the distribu-
tion of bird species composition in ecological complexes, depending on the birds’
belonging to certain types of habitats. The avifauna of the forest parks is represented by
three ecological complexes, where dendrophils predominate significantly, and the share
of sclerophils and limnophils in total is less than 20% of the bird community in the forest
parks of each city. This picture is also due to the environmental characteristics of one
natural geographic area.

CONCLUSIONS

The differences in the faunogenetic structure of bird communities are due to the
proximity of model forest parks on the territory of Kyiv to the forest natural geographical
zone, and on the territory of Kharkiv to the steppe. This leads to a decrease in the pro-
portion of birds of the boreal and the European forest-steppe complex in the eastern
region, while the proportion of desert-mountain complex increases. Dendrophils pre-
dominate significantly, and the share of sclerophils and limnophils in total is less than
20% of the bird community in the forest parks of each city. As a consequence of the
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fragmentation of the Kyiv forest park zone, the diversity of nesting bird communities in
the forest-park zone of Kyiv is slightly lower than of Kharkiv, and the pressure of the
dominant species is more significant.
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PIBHOMAHITTA NTAXIB | ®PAYHOTEHETUYHA CTPYKTYPA
ABI®AYHM JICONAPKOBOI 30HM IBOX MEIAMONICIB (YKPAIHA)

T. Wynoea', A. Yannuzina?
' depxxasHa ycmaHosa “IHcmumym egontouitiHoi ekonoaii HAH YkpaiHu”
syn. Jlebedesa, 37, Kuis 03143, YkpaiHa

2 Xapkiecbkul HauioHanbHull nedazoaiyHull yHisepcumem imeHi I. C. Ckogopodu
8yrn. AnvescbKux, 29, Xapkie 61002, YkpaiHa

Betyn. Y XXI cT. y Benukux Mictax TpuBae TpaHcdopmauisa naHawadTis, ska
3HULLYE CepefoBULLE ICHYBaHHS TBapUH, MPU3BOANTL 4O 3MEHLLEHHS BUAOBOro Garat-
CTBa BHACMIAOK NafliHHA YMCENbHOCTI NONynsuii Aeskux BUAIB, yHACMiAOK YOro Heync-
NeHHi BUaun 3HuKalTb. PigkicHi BUOWM MOXYTb MaTW YHiKanbHi KOHCOPTUBHI 3B’S13KN, LLO
nigKpecrnoe TXHI 3HaYyLWiCTb 3aans OOBroTpMBAnoro (yHKLIOHYBaHHA eKOCUCTEMM.
BuBueHHs1 OpHiTOdayHM niconapkie Aae 3mory po3pobuty anroputM ChiBiCHYBaHHS
NOAVHN 1 abopureHHUX BUAIB NTaxiB. Onsa JocnimkeHHss My obpanu 6nmsbki 3a CTpyk-
Typoto GioToniB Ta 3a ymoBaMu cepefoBuLLa iCHyBaHHS LiMNSHKA Y MeXxax Micta O4BOX
MeranoriciB i3 HaceneHHaM BinbLie 2 MiH OCiO Ta po3TaloBaHUX HAa TEPUTOPIT OgHIET
npupoaHo-reorpadivHoi 30HK (JlicocTeny).

MeTtoau. Buaosuii cknag, YMCcenbHICTb | po3nofin ntaxis AocnigKyBanu MeToaoMm
06niky Ha MapLpyTax. 3aranbHa fOBXMHA (DiKCOBaHOrO MapLUpyTy CTaHOBWUNa 6rM3bko
5,7 km y Knesi Ta 3,5 km y XapkoBi. Ha ko)XHOMY MapLUpyTi CNOCTEPEXEHHS NPOBOAUIIN
LLIOPOKY TpWYi Ha Nepiof rHi3gyBaHHS (KiHELb KBITHS — TpaBeHb — YepBeHb). [1nst KOXXHO-
ro Micta po3paxoByBanu cepefHi AaHi YACEeNbHOCTI NTaxiB 3a BeCb nepios A0CNiaAXeHb
(2013-2017). Ons cepenHbOi YMCENBHOCTI OBYMCNIOBaNM cCTaHOapTHE BiOXUIEHHS.
AHani3a cayHoreHeTU4HOT CTPYKTYpU NpoBoamnu 3a metogukoto B.I. Benika. ®ayHore-
HETUYHUIA KOMMMEKC — Lie rpyna TBapuH, ka Mae criflbHe NOXOMXEeHHsI Ta rnoB’s3aHa
3 eKocuMcTeMaMn KOHKPETHOI NMPUPOLHO-reorpadivyHoi 30HU. TakoX MU MOpiBHIOBaNu
€KornoriyHy CTpyKTypy aBichayHM BiANOBIAHO OO 3aKOHOMIpHOCTEW BMOOpPY NTaxamu
cepenoBULLLa iCHYBaHHS.

[na nopiBHAHHA a-pi3HOMaHITHOCTI NTaxiB y niconapkoBux 3oHax Kuesa Ta Xapko-
Ba Oyno po3paxoBaHO HWU3KY 3aranibHONMPUAHATMX IHAEKCIB:

1) ingekc gomiHyBaHHsi beprepa—Ilapkepa: Dgp = N,.rnax I'N;

2) iHgekc pisHoMaHiTTs LLeHHoHa: H' = ->(P;x LnP);

3) iHgekc piBHOMipHOCTI po3noginy suais MNieny: E=H'/LnS;

Ae: N,— LWinbHICTb KOXXHOro BMAY, N,.m - MaKCMManbHWUI NOKa3HuWK WinbHocTi, N = 2N, —
3ararnbHa LWiNbHICTb YCiX BUAiB (nap/aKM); P.= N,/ N — nutoma pscHicTb BUAY B yrpyno-
BaHHi; S — 3aranbHa KinbkicTb BUAIB.

Pe3ynbraTti gocnimkeHb. HagaHo NOPiBHANBHUI aHani3 o-pis3HOMaHITTS | CTPYKTYpU
OpHiTOgayHM niconapkoBmx 30H Kueea i Xapkoea, e BigmideHo 71 Bug ntaxie 10 psagis.
Y BMOoOBOMY cknagi niconapkiB GinbLl cxigHOro perioHy YkpaiHum JyacTka nraxie 6opearnb-
HOro Ta €BPOMENCLKOrO JliCOCTENOBOrO KOMMJIEKCIB 3MEHLUYETHCS, HATOMICTb 30iMbLUy-
€TbCSA YacTKa NTaxiB MycTene-ripCbKoro Kommnrekcy. 3aranom nepeBaxae dpayHa eBpo-
nenceKoro HemoparneHoro komnnekcy (32,8 % y Kuesi; 40,4 % y Xapkosi). OcHOBY yrpyno-
BaHb CTaHOBNATb AeHapodinu: 83,6 % (n = 67) y Kuesi Ta 82,7 % (n = 52) y Xapkosi.
[omiHyloTb Y BCix niconapkax cuHuus Benuka (Parus major) i 396nuk (Fringilla coelebs).
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BucHoBKM. BigMiHHOCTI hbayHOreHeTMYHOI CTPYKTYpK yrpynoBaHb NTaxiB 00ymMoB-
neHi 6riMsbKicTIo MoaenbHUX niconapkie Kneea oo nicoBoi 30HK, a niconapky XapkoBa —
0o cTenoBoi. Hacnigkom BANuBY CycigHbOI MPUPOAHO-reorpadivyHol 30HU BUSABEHO
3MEeHLUEHHsT Npy HabnwxkeHHi 4o Cteny 4YacTku BUAiB BopearnbHOro Ta EBPOMNENCHKOro
NiCOCTENOBOro KOMMSIEKCIB, i 30iNbLUEHHS YaCTKU MyCTene-ripCbKOro KOMMeKey y BUao-
BOMY CKrlafi yrpynoBaHb ntaxiB. B 060X perioHax B €KOMNOriyHin CTPYKTYpi nepeBaxa-
I0Tb AeHOPOodInM, a YacTka ckriepodinie i NiMHOMINIB 3aranom y niconapkax KOXXHOro
MicTa ctaHoBUTb MeHLwwe 20 %. YHacnigok doparmeHTadii KuiBcbkoi niconapKkoBoi 30HU
Pi3HOMAaHITTS yrpynoBaHb NTaxiB TyT TPOXWU BULLE, HiXK Y XapKiBCbKii, a TUCK AOMIHYHO-
Ynx BUAIB BinblU BUPaXXEHU.

Knro4oei cnoga: yrpynoBaHHs MTaxiB, dpayHOreHeTU4Ha CTPYKTypa, O-pisHOMa-
HITTS, €KONOriYHi rpynu, niconapku, nicoctenosa 30Ha
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