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Received 06.08.2021; Abstract. The main purpose of the study is to optimize the functional zoning of the «Hut-
Received in revised form 05.02.2022; sulshchyna» National Nature Park on the basis of a landscape approach. To begin with, a
Accepted 14.06.2022 map-scheme of modern functional zoning in the ArcGIS 10.0 software environment was

digitized, and analysis and mathematical calculations were performed. On the basis of a
pre-concluded landscape map at the level of simple tracts in the scale of 1:25 000, on the key area Brusnyi, according to the method
of field landscaping of H.P. Miller’s mountain areas, we have optimized in detail the functional zoning of the park in a key area. Some
changes have been made regarding zoning in other areas of the National Park, only less detailed, as the compilation of a landscape
map of the local level for the entire territory of NEC «Hutsulshchynay, which is a very long and complex process. In addition to the
landscape approach, according to which the boundaries of functional zones must coincide with the boundaries of natural territorial
complexes of a certain rank, we tried to take into account the Law of Ukraine «On Nature Reserve Fund of Ukraine» and «Nature
Chronicle Program for National Parks of Ukraine». Ideally, the protected area should be in the middle, surrounded wth a zone of regu-
lated recreation, and only then the economic zone. The protected area should not border the economic one. According to the [IUCN, the
protected area and the regulated recreation zone must occupy at least 75% of protected area, but often in practice these requirements
are difficult or even impossible, as each protected area has its own geographical features. Since the park is located in a hilly area, the
economic zone should not be allocated on the ridges and upper parts of the slopes, because the effects of anthropogenic impact in the
economic zone will be more or less manifested in the protected area, which is at the lower hypsometric level. Analyzing the functional
zoning in the key area of Brusnyi, it was found out that in addition to the geographical location of the zones, the areas of the functional
zones have also changed significantly. Thus, the protected area was 15.1%, and became 25.1%, regulated recreation — 34.2%-41.9%,
stationary recreation area — 0.01%-0%, economic zone — 51.1%-33%. The advantage of the proposed zoning is the complexity, which
makes it possible to protect fully and completely and use rationally the natural territorial complexes of the Pokut Carpathians. After all,
natural complexes are a system, and it is known that in the system, when one component is destroyed, the whole system is destroyed.
For the first time, on the basis of a landscape map at a scale of 1:25 000 at the level of simple tracts, proposals were submitted that will
improve the existing functional zoning of the territory of NEC «Hutsulshchynay. The results of research can be used by the adminis-
tration of NEC «Hutsulshchynay in the development of re-functional zoning during the creation of a new project organization of NEC
«Hutsulshchynay, the Department of Nature Protection, Research, and the Department of Recreation and Landscaping.

Key words: Hutsulshchyna National Nature Park, nature reserve fund, landscape approach, functional zoning, optimization, Pokut
Carpathians.
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JIOTIOMOTOI0 cydacHHX ['ic-TeXHoJIOrii ykiaaeHo jJanamadTHy KapTy Ha piBHI IPOCTHX ypouuin B MacmTadi 1:25 000 Ha kito4oBy
ninstHKy «bpycHuiiy. OnudpoBaHa KapTo-cxeMa cy4acHoro (GyHKI[IOHaIBHOTO 30HYBaHHs B mporpamuomy cepenosuini ArcGIS 10.0.,
Jie 3/IHCHEHHI aHalli3 IPOCTOPOBOTO PO3MIlIeHHs (DYHKIIOHATBHUX 30H 00pPAaxOBaHO X IIONLY Ta BiICOTKH. 3 JOMIOMOTOIO BHINE
3raJjaHux U(ppPOBUX TEXHOJIOTIH, BekTopHi mapu (shapefile) kapra QpyHKIIOHAIBHOTO 30HYBaHHS, JaHAMIA(THA KapTa, KOCMO3HIMOK
OyJIY HAaKJIa/IeHI OJJH Ha OJHUH B Pe3yJIbTaTi YOT0 BAAJIOCS 3aIPOIIOHYBATH 3MiHH 10 MEK (DYHKI[IOHAIBHUX 30H 3TiHO JaHAMAGTHOTO
iIX0MY, SIKUil mependadae MiTiCHICTh, KOMIUIEKCHICT 1 HEPO3PUBHICTD MPUPOAHUX KOMIUTEKCIB. [TiJ1 TepMiHOM KOMILIEKCHICTD CIIiJ|
PO3YMITH He TUIBKH HEPO3PUBHICTH NMPHUPOJHUX TEPUTOPiaIbHUX KOMIUIEKCIB, @ i HEPO3PHBHICTh 1 KOMIAKTHICTh (DYHKIIOHATBHUX
30H. Mexi (yHKIIOHaJBHUX 30H 32 MOXKJIMBOCTI MOBHHHI CITIBHIAJaTH 3 MEXaM{ NMPUPOAHUX TEPUTOpialbHUX KoMIulekciB. [Tpu
onTuMizanii (GYHKIIOHAIFHOTO 30HYBaHHS, KpiM JIaHAMIA(THOTO MiaXoay, OyB B3sTHH 10 yBaru 3akoH Ykpaiuu «IIpo mpupomno-
3anoBinHui Gpoun Yipainm» ta «IIporpama Jlitonucy npupoau mis HarioHaapHEX HMapKiB Ta 3aloBiTHUKIB YKpaiHW». 3MIHU IOZO
(yHKLIOHATILHOTO 30HyBaHHs OyaH 3po0iieHi y TipChKil 4acTHHI MapKy, 30kpema 0iis ropu ['perir, e 3HaxXoAsAThCs CTapOBipOBi JTicH,
Ha xpebrax Kapmatypa, bpycunii, Cokinbcbkuii, XoMUHChKHI, KaMeHUCTHI Ta B ypounIii XOMHUHChKE. BBl AeTabHa ONTHMI3AIlis
(YyHKLIOHATLHOTO 30HYBaHHs 3alpPONOHOBAaHA HAa KIIOYOBIH nunsHLi «bpycHuiiy, sika 3HaxXoauThes B llleniopcskomMy TpHpOTHOMY
HAyKOBO-IOCIITHOMY BiTiICHHI. 3TiIHO CY4acHOTO 30HYBaHHS 3aIlOBiIHA 30HA CTAaHOBUTH — 15,1 %, 30Ha peryi»0BaHOl pekpeartii —
34,2 %, cramionapuoi pekpeariii — 0,01 %, rocrogapceka — 51,1 % (puc. 3). 3a pe3yabraraMmu 3apoNOHOBAHUX 3MiH 3alOBiIHA 30HA
cranoButume — 25,1 %, 30Ha perynpoBaHoi pekpeartii — 41,9 %, rocnonapceka — 33 % (puc. 4). [Ipu boMy MeXi 30H TIPOBEICHI 110
MeKax NPUPOHUX TEPUTOPIaIbHUX KOMITIEKCIB, BUTPUMAHO KOHIIEHTPUYHICTh PO3MillleHHs 30H. [1pyu onTumizarii pyHKIiOHATBHOTO
30HYBaHHs MapKy, BIEPIIC 3aCTOCOBAHO JAaHAMIA(DTHHIA MiAXi[ MPH SKOMY BUKOPHCTaHO JaHamadTHy kapty macmraly 1:25 000
B TOEIHAHHI 3 IU(POBUMH TEXHOJOTISIMH. BIpOBa/pKeHHs B NMPAaKTHKY OTPHMAHUX pe3yJbTaTiB €(eKTHBHO Ta Ji€BO BIUIMHE
Ha (YHKLIOHYBaHHS IPHPOTHO-3AIIOBITHOTO 00’€KTY, 30KpeMa Ha IOro rocrnomapchKy HisIbHICTH. [lepeBara 3ampornoHOBaHOTO
30HYBaHHS — 116 KOMIUIEKCHICTB, SIKa JIa€ MOMJIMBICTH LIUTICHO 1 MOBHOILIIHHO OXOPOHSTH Ta PalliOHAILHO BUKOPUCTOBYBATH MPUPOJIHI
TeputopianbHi Kommiekcn [lokyrcekux Kapnar. Pesynbratm mocnifpkeHb MOXyTh OyTH BHKOpucTaHi aaminicTpaniero HIIIT
«[ymynbumHa» npu po3pooOiii MOBTOPHOTO (QYHKIIOHAILHOTO 30HYBaHHSI i) YaC CTBOPEHHS HOBOTO MMOBTOPHOTO ITPOEKTY OpraHizariii
HIIIT «yiynbmHay, BiJIIOM CIy)XOM JepKaBHOT OXOPOHH, HAyKOBO-JIOCHTIIHUM, a TaKOX BIIIJIOM pekpealii Ta O1aroycrporo
TEPUTOPIT NIPU CTBOPEHHI TYPHCTHYHUX CTEKOK Ta EKOJOro-Mi3HaBAIBHUX MapuipyTiB. OnTuMizamis (yHKIIOHAJIBHOTO 30HYBaHHS
HIIIT «yryapoiyHay MiABUIIUTE CTYIIHb OXOPOHH Pi3HUX JIAaHIA(TIB B TUIIOJIOTIYHOMY BiJHOIIEHHI, OCKLIBKM HA IOCIIPKYBaHIi
TEPUTOPIT IPUCYTHI SIK HU3BKOTIPHI TaK CEPEAHBOTIPHI TUIH JTAaHAIIAPTIB.

Knrouosi crnosa: Hayionansrnuti npupoonutl napk «l yyynvuyunay, npupooro-3ano8ionuti hono, ranowagpmuuil nioxio, ynkyionanvhe
sonyeanns, onmumizayis, Ilokymewvki Kapnamu.

Introduction.

With the rapid development of society and the
need for a comfortable human life, natural resources
are being exploited more and more intensively, which
do not always have the ability to recover. Reserves,
national parks and other nature conservation sites of
local significance are being created to preserve and
protect valuable landscape complexes. To date, 52
national parks have been created in Ukraine, but, un-
fortunately, the landscape approach (National Nature
Parks of Ukraine, 2020) is not always used in their
creation and development of functional zoning, that
fully protect valuable landscape complexes. Func-
tional zoning in national parks plays an extremely
important role in the preservation and reproduction of
natural complexes, as it is based on certain environ-
mental, recreational activities. Analyzing the current
functional zoning of the studied area, it was found
that in most cases, the boundaries of functional zones
did not take into account natural boundaries, and part
of the same natural complexes may be in different ar-
eas under different protection regimes. For example,
on one slope (natural territorial complex of a certain
rank), and not large in area, according to modern func-
tional zoning, there are three zones: the upper part
is an economic zone, the middle one — is stationary
recreation and the lower part of the slope — protected

area (south-eastern part on Brusnyi key area). Carry-
ing out certain actions within the economic zone, the
impact will occur on the territory that is assigned to
another zone, even timber transportation will be car-
ried out through the protected area, not to mention
the further consequences, erosion, topsoil wash off
, changes iphysical-chemical properties. Therefore,
when developing functional zoning, it is necessary
to apply a landscape approach, which involves con-
tinuity, complexity and integrity, because the change
of one component leads to a change of another and
ultimately to a change of the whole natural complex.
As the landscape approach is beginning to be wide-
ly used in the creation and optimization of protect-
ed areas and is justified, there is a need to improve
the functional zoning of Hutsulshchyna NNP, as the
largest protected area in Pokut Carpathians. In recent
decades, considerable attention of scientists has been
focused on the creation and optimization of nature
reserves, and Ukraine is not an exception. Detailed
characteristics of the management of national parks
are presented in the works of M.M. Kukurudza (M.M.
Elbakidze), in particular, focuses on the activities of
national parks in Western Europe, where parks are
mainly characterized by the following set of zones:
absolutely protected, regulated recreational use, lim-
ited land use, economic land use and active manage-
ment (Kukurudza, 2003). N. Hul, B.V. Senchyna, and
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B. Ya. Khomyn gave a rather detailed description of
the functional zoning of some national parks in the
Carpathian region where it was determined that the
creation of functional zoning should apply an ecolog-
ical and landscape approach, where the purpose of
zoning should be to protect not just certain species
of plants or animals, but to preserve geosystems and
processes occurring in them as a habitat for endan-
gered species. In the first stage, when creating a zon-
ing, a landscape map at the level of simple tracts of
1:25 000 must be drawn up (Hul, Senchyna, Khomyn,
2005). Publications on this topic can be found in V.P.
Brusak, Y.V. Zinko, M.A. Maidanskyi works, who
develop and describe in detail the functional zoning
and its priorities in the national parks of the Carpathi-
an region (Brusak, Zinko, 2011; Brusak, Maidanskyi,
2013). Analyzing these works, we can conclude that
the functional zoning of Hutsulshchyna NNP is still
based on the traditional environmental and economic
approach, and not on ecological and landscape-scien-
tific (landscape), which is based on a comprehensive
analysis and assessment of the diversity of natural
landscapes (Brusak, Maidanskyi, 2013). Studying the
modern functional zoning of the park, it was found
that in its development, the smallest territorial units
were forestry departments, the boundaries of which
often do not coincide with the natural boundaries. It
was found that the functional zoning of the park was
not developed on the basis of a landscape approach,
which may have been due to the lack of a large-scale
landscape map. Detailed landscape substantiation of
optimization of the National Natural Parks of Ukraine
on the example of Nyzhnosulskyi and Oleshkiv Sands
National Nature Parks is covered in the dissertation
research of A.O. Splodytel (Splodytel, 2018). Propos-
als for optimizing the functional zoning of Skole Bes-
kydy National Nature Park on the basis of a landscape
approach are substantiated in detail in the dissertation
of O.0. Burianyk «Ecological and landscape analysis
of Skole Beskids» (Burianyk, 2019).

The aim of the study is to analyze the modern
functional zoning of Hutsulshchyna National Nature
Park and on the basis of the landscape structure of
the territory to propose a more improved division
of the park into functional zones, based on the Law
of Ukraine «On Nature Reserve Fund» and «Nature
Chronicle Program for National Parks of Ukraine».

Materials and methods of research.

Detailed landscape field studies were carried out
on the key area of Brusnyi and other territories of
the National Park according to the method of field
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landscape survey of mountain territories, H.P. Mill-
er (Miller, 1996). The result was a digital landscape
map at the level of simple tracts at a scale of 1:25 000
(Hostiuk, Melnyk, 2018). The next step was to digitize
the map of existing functional zoning in the ArcGIS
10.0 software environment and create an attribute ta-
ble that stores all the data about the object that can be
analyzed and visualized using such tools as Statistics,
Field Calculators, Calculate Geometry in the attribute
table was calculated area, the percentage of functional
areas in accordance with the total area of the park.
Subsequently, vector layers (shapefile) map of func-
tional zoning, landscape map, space image were su-
perimposed on each other, which made it possible to
determine where the boundaries of functional zones
are not on the landscape principle, i.e. the boundaries
of functional zones do not coincide with natural terri-
torial rank of complexes. The last step was to propose
clarifications and some changes in the boundaries of
functional zones based on the landscape map accord-
ing to the landscape approach, the Law of Ukraine
«On Nature Reserve Fund of Ukraine» and «Nature
Chronicle Program for National Parks of Ukraine».
The following methods were used to achieve this
goal: cartographic, expeditionary, descriptive, model-
ing, and aerospace. Modern digital GIS technologies,
in particular ArcGIS 10.0 software, were used at all
stages of the research.

Results and discussion.

The largest conservation site in Pokut Carpathians
is Hutsulshchyna National Nature Park (32,271 ha),
established by Presidential Decree No. 456 of 14 May
2002 in Kosiv District of Ivano-Frankivsk Region
(Prorochuk, Stefurak, Brusak, Derzhypilskyi, 2013).
The lands of Hutsulshchyna National Nature Park
include lands of Kosiv inter-farm forestry (now it’s
Kosiv district enterprise «Rayahrolis») with an area
of 10709 ha and lands of Kutsk state forestry (now
it’s a state enterprise «Kutsk forestry») with an area of
21562 ha (Prorochuk, Stefurak, Brusaki, Der, 2013).
It is worth noting that the park did not include mead-
ows, which are located among forests and settlements.

Hutsul National Nature Park is one of the largest
nature reserves in Pokut Carpathians, but it does not
represent fully the diversity of landscapes, and cannot
fully protect and reproduce unique landscape com-
plexes, to carry out scientific and educational and rec-
reational activities due to a number of shortcomings
that were admitted during its creation. The first and
main shortcoming, which was allowed when creating
the park — is the creation of the park is not a landscape
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approach, large cluster, where the park is almost scat-
tered in small pieces between settlements and lands
of other forest users in Kosiv district (Hutsulshchy-
na National Nature Park, 2009 Brusak, Maidanskyi,
2006). The second, no less important shortcoming is
that there are three forest users on the territory of Hut-
sulshchyna National Nature Park, and the territories
provided for permanent use of the park occupy only
23.5% (7606 ha) of the entire territory of Hutsulsh-
chyna National Nature Park. Brusak, Derzhypilskyi,
2013). Some valuable areas of ancient forests have
not been transferred to the lands provided to the park
for permanent use, but they are located on the lands
of other forest users and, accordingly, cannot be ful-
ly protected. Third, functional zoning is not based on
a landscape approach and compliance with all legal
norms.

Since 60% of the territory of Hutsulshchyna Na-
tional Nature Park and 79.3% of the territory provid-
ed to the park for permanent use are located in Pokut
Carpathians, there is a need to optimize the functional
zoning of Hutsulshchyna National Nature Park. Tak-
ing into account the landscape structure of the park,
landscape principles of nature management and the
Law of Ukraine «On the Nature Reserve Fund of
Ukrainey, the authors have proposed some clarifica-
tions to the functional zoning of Hutsulshchyna Na-
tional Nature Park. For this purpose, the key area of
Brusnyi was selected, which is located within the ter-
ritory provided to the park for permanent use. The ter-
ritory is typical for Pokut lowlands in terms of land-

scape, previously conducted landscape and forestry
research (Figs. 1, 3, 4).

Using GIS technologies based on the landscape
map of Pokut Carpathians (Hostiuk, Melnyk, 2017)
information on the distribution of habitats of flora
and fauna species listed in the Red Book of Ukraine
(2009) (Didukh, 2009; Akimov, 2009), according to
the Chronicle of Hutsulshchyna National Nature Park
(2018, 2020), taxonomic description of Hutsulshchy-
na National Nature Park (2004) and functional own
zoning maps (Fig. 1) (Brusak, Maidanskyi, 2006) and
own field research. As a result of expeditions, the area
of the common snowdrop, the living lunaria, the annu-
al plaun, and the common nest were found in the area
of regulated recreation. Among the animals found
here there are the spotted salamander, yellow-bellied
owl and long-tailed owl.

Based on the above-mentioned materials and re-
search, some proposals were presented regarding the
optimization of the functional zoning of Hutsulshchy-
na National Nature Park.

As the authors’ proposals are based on a land-
scape approach, the boundaries of functional zones
have been slightly changed, and carried out within the
natural territorial complexes of a certain rank (land-
scapes, areas, streams, tracts), and not within neigh-
borhoods and allotments according to forest manage-
ment materials. According to the Law of Ukraine «On
Nature Reserve Fundy, the lands of the Nature Re-
serve Fund of Ukraine, in accordance with Article 6 of
this Law are objects of comprehensive protection (On
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Fig. 1. Existing functional zoning Hutsulshchyna National Nature Park (Brusak, Maidanskyi, 2006)
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Fig. 2. Proposed functional zoning Hutsulshchyna National Nature Park

Legend to Figures 1 and 2

Functional zones of Hutsulshchyna National Nature Park (territories provided by Hutsulshchyna National Nature Park for permanent use):
1 —protected zone, 2 — regulated recreation zone, 3 — stationary recreational zone, 4 — economic zone; (territory of Hutsulshchyna National
Nature Park without withdrawal from regular users): 5 — protected zone, 6 — regulated recreational zone, 7 — stationary recreational zone,
8 — economic zone; 9 — landscape indices (1 — Poharskyi, 2 — Kedruvatyi, 3 — Vipchynskyi, 4 — Rotylskyi, 5 — Bilokobylskyi, 6 — Vedme-
zhytskyi, 7 — Sinitsynskyi, 8 — Hrehitskyi, 9 — Ihretskyi, 10 — Pysanokaminskyi, 11 — Brustursko-Bukovetskyi, 12 — Bukovets-Ritskyi, 13 —
Spensovyi, 14 — Sihlinskyi, 15 — Brusnyi, 16 — Sokilskyi, 17 — Mahuro-Pokutskyi, 18 — Karmaturskyi, 19 — Kamenystyi, 20 — Khomyn-
skyi); 10 — boundaries of landscapes; 11 — boundaries of localities (A — steeply eroded-denudation wooded middle mountains, B — steeply
eroded-denudated wooded lowlands, C — sloping erosive denudation wooded lowlands, D — high terraced slopes of the river valleys,
E — terraced bottoms of river valleys ); 12 — rivers; 13 — heights; 14 — roads of interregional significance, 15 — roads of local significance;
16 —cities; 17 — settlements; 18 — villages; 19 — the boundary of the key area; 20 — ancient forests.

Fig. 3. Existing functional zoning of Hutsulshchyna National Nature Park on Brusnyi key area (Brusak, Maidanskyi, 2006).

Legend to Fig. 3.

Functional zones of Hutsulshchyna National Nature Park: 1 — protected zone, 2 — zone of regulated recreation, 3 — stationary recreation,
4 — economic zone; 5 — boundaries of landscape simple tracts (full names see in explanations); 6 — rivers; 7 — heights; 8 —roads of local
significance; 9 — villages; 10 — the boundary of the key area.
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Fig. 4. Proposed functional zoning of Hutsulshchyna National Nature Park on Brusnyi key area

Legend to Fig. 4.

Functional zones of Hutsulshchyna National Nature Park: 1 — protected area, 2 — regulated recreation area, 3 — economic area; 4 —
boundaries of landscape simple tracts (full names see in explanations); 5 — rivers; 6 — heights; 7 — roads of local significance; 8 — vil-
lages; 9 — the boundary of the key area.

Explanation to Fig. 3 and 4 (Hostiuk, Melnyk, 2018)

Ordinary tracts. 1. Dome-shaped peaks with secondary bent swampy oat meadows on sod-brown low-powerful low-rocky soils.
2. Saddles with secondary thyme oat meadows on sod-brown low-powerful strongly rocky soils. 3. Sloping areas of the combs of
ridges with secondary thyme fire meadows on sod-brown low-powerful low-rocky soils. 4. Combs of steep spurs of the ridges of
the north-eastern extension with secondary bent oat meadows on sod-brown low-powerful low-rocky soils. 5. Steep slopes of the
north-eastern exposition with moist blueberry-blackberry beech-fir spruce on light brown mountain-forest low-power medium-rocky
soils. 6. Steep slopes of the south-eastern exposition with moist blueberry-blackberry beech-fir spruce on light brown mountain-forest
low-powerful high-rocky soils. 7. Steep slopes of the north-western exposition with blueberry-blackberry beech-fir spruce on light
brown mountain-forest low-powerful high-rocky soils. 8. Water catchment funnels of the north-eastern and northern expositions with
moist blueberry-blackberry beech-fir spruce on light brown mountain-forest low-power high-rocky soils. 9. Water collecting funnels
of the north-western exposition with moist blueberry-blackberry beech-fir spruce on brown mountain-forest low-power high-rocky
soils. 10. Places with moist sedgy fir spruce on brown mountain-forest soils. 11. Convex peaks with blueberry-blackberry spruce-fir
beeches on brown mountain-forest medium-powerful, medium-rocky soils. 12. Saddles with blueberry-blackberry spruce-fir beeches
on brown mountain-forest medium-powerful, medium-rocky soils. 13. Combs of steeply falling spurs of north-eastern ridges with
moist blueberry-blackberry spruce-fir beeches on brown mountain-forest medium-powerful, medium-rocky soils. 14. Combs of steeply
falling spurs of north-western ridges with moist blueberry-blackberry spruce-fir beeches on brown mountain-forest medium-powerful,
medium-rocky soils. 15. Steep slopes of northeastern and northern expositions with moist blueberry-blackberry spruce-fir beeches on
brown mountain-forest medium-powerful, medium-rocky soils. 16. Steep slopes of the north-western and western expositions with
moist blueberry-blackberry spruce-fir beeches on brown mountain-forest medium-strong, medium-rocky soils. 17 Water collecting
funnels of the north-eastern exposition with moist heather spruce-fir beeches on brown mountain-forest medium-powerful, medi-
um-rocky soils. 18. Water collecting funnels of the north-western exposition with moist blueberry-blackberry spruce-fir beeches on
brown mountain-forest medium-powerful, medium-rocky soils. 19. Places with moist sedgy-gear spruce-fir beeches on brown moun-
tain-forest soils. 20. Convex peaks with secondary bent swampy oat meadows on sod-brown medium-powerful medium-rocky soils.
21. Saddles with secondary bent swampy oat meadows on sod-brown medium-powerful moderate-rocky soils. 22. Sloping areas of
ridges with secondary bent swampy oat meadows on sod-brown earth medium-powerful moderate-rocky soils. 23. Strongly declined
slopes of the north-eastern and northern expositions with moist blackberry spruce-fir beeches on brown mountain-forest medium-pow-
erful, moderate-rocky soils. 24. Declining slopes of the south-eastern exposition with moist blackberry-blueberry spruce-fir beeches
on brown mountain-forest medium-powerful moderate-rocky soils. 25. Strongly declined slopes of the south-western exposition with
moist blackberry-blueberry spruce-fir beeches on brown mountain-forest medium-powerful medium-rocky soils. 26. Strongly declined
slopes of the north-western and western expositions with moist blackberry-blueberry spruce-fir beeches on brown mountain-forest me-
dium-powerful, moderate-rocky soils. 27. Water collecting funnels of the north-eastern exposition with moist heather spruce-fir beech-
es on brown mountain-forest medium-powerful moderate -rocky soils. 28. Water collecting funnels of the south- eastern exposition
with moist heather spruce-fir beeches on brown mountain-forest medium-powerful moderate -rocky soils. 29. Water collecting funnels
of the south-western exposition with moist heather spruce-fir beeches on brown mountain-forest medium-powerful moderate -rocky
soils. 30. Water collecting funnels of the north-western exposition with moist wire spruce-fir beeches on brown mountain-forest medi-
um-powerful moderate -rocky soils. 31. Places with moist heather spruce- fir beeches on brown mountain-forest soils. 32. The bottoms
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of streams with raw fir white-stone spruce-fir beeches on brown mountain-forest-powerful weak-rocky soils. 33. Strongly sloping areas
of ridges of northeastern ridges with secondary bent swampy oat meadows on sod-brown earth-powerful weak-rocky soils. 34. Strongly
sloping slopes of the north-eastern exposition with moist blackberry fir beeches on dark brown mountain-forest-powerful weak-rocky
soils. 35. Strongly declined slopes of the north-western exposition with moist blackberry fir beeches on dark brown mountain-for-
est-powerful weak-rocky soils. 36. Water collecting funnels of the north-eastern exposition with moist bent swampy oat meadows on
sod-brown earth-powerful weak-rocky soils. 37. Water collecting funnels of the north-western exposition with moist bent swampy
oat meadows on sod-brown earth strong weak-rocky soils. 38. Places with moist berry gray alder on brown mountain-forest soils. 39.
The bottoms of streams with raw fir white-stone gray alder on sod-brown earth powerful weak-rocky soils. 40. Convex surfaces of
high terraces with bent swampy oat meadows on sod-brown earth-powerful low-rocky soils. 41. Sloping slopes of high terraces of the
northern exposition with bent swampy oat meadows on sod-brown earth-powerful low-rocky soils. 42. Sloping slopes of high terraces
of the north-eastern exposition with bent swampy oat meadows on sod-brown earth-powerful low-rocky soils. 43. Sloping slopes of
high terraces of the north-western exposition with bent swampy oat meadows on sod-brown earth-powerful low-rocky soils. 44. Water
collecting funnels of the north-eastern exposition with moist letter meadows on sod-brown earth-powerful low-rocky soils. 45. Water
collecting funnels of the north-western exposition with moist letter meadows on sod-brown earth-powerful low-rocky soils. 46. Places
with raw beeches-gray alder on sod-brown soils. 47. The bottoms of streams with raw fir-letter-white-stone gray alder on sod-brown
soils. 48. Sloping surfaces of middle and low terraces with raw puddle-white-stone gray alder on sod-brown soils. 49. The bottoms of
small streams are made of gravel and pebbles with gray alder on sod-brown soils. 50. Floodplains of the year are composed of gravel

and pebbles with raw gray alder on alluvial-meadow soils.

* Modern vegetation is given in the names of tracts.

the nature reserve fund of Ukraine: Law of Ukraine,
2019). Therefore, the boundaries of functional zones
must correspond to the boundaries of natural-territo-
rial complexes for the full protection of the natural
environment, as the protection of one component of
nature will not ensure the protection and preservation
of the entire natural complex.

The ratio of functional zones was also slightly
changed. According to the requirements of the In-
ternational Union for Conservation of Nature IUCN,
the protected area and the area of regulated recreation
must occupy at least 75% of the protected area (Cat-
egories, objectives and criteria for protected areas,
1978). Instead, the total protected area in the park is
7.7% of the territory, regulated recreation is 41.2%,
while more than half of the park is occupied by the
economic zone — 50.7% (Prorochuk, Stefurak, Bru-
sak, Derzhypilskyi, 2013). In the Pokut Carpathians,
the protected area is 11.1%, regulated recreation —
41.2%, economic — 47.6% (Fig. 1).

The geographical location of the functional ar-
eas has also been slightly adjusted, as according to
the IUCN Chronicle Program for National Parks, the
functional areas should be located in concentric cir-
cles, where the central part should be a protected area,
then regulated recreation and then economic (Catego-
ries, objectives and criteria for protected areas, 1978).
It is not recommended that the protected area be adja-
cent to the economic zone (Adrienko et al., 2002). To
maintain the compactness of the zone, it can include
other partially modified or long-term derived ecosys-
tems in small areas of scientific or ecological stabi-
lizing value (Andriienko, Popovych, Parchuk, 2002).

In addition, small areas of forests within the ter-
raced bottom of the Pistynka River Valley, on the key
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section «Brusny», in our opinion, should not be pro-
vided to the park for permanent use, as they have no
scientific or recreational value and located within the
settlement between building.

Proposing changes to the functional zoning, the
key area of Brusnyi is as follows: the authors have
included tracts of steep northeastern and northwest-
ern slopes, combs of steep spurs of the ridge, the
lower part of the catchments of the northeastern ex-
position to the protected area. (for the full name of
the tracts, see explanation to (Fig. 3, 4). These are
tracts that in the previous zoning partly belonged to
the protected area, tracts that were located in the up-
per part of the slope, tracts where Red Book plants
and valuable plant groups were found. The zone of
regulated recreation includes the tracts of the upper
parts of the catchment funnels of the north-east-
ern exposition and water catchment funnels of the
same exposition, steep slopes of the north-eastern
and north-western exposures, combs of steep spurs
of the northeastern ridge. (Fig. 3, 4). In addition to
those allotments that have already been assigned to
the zone of regulated recreation, we have included
allotments with adjusted boundaries, which were in
the economic zone in the upper parts of the slopes
and which bordered on the protected area. The eco-
nomic zone was slightly changed due to its transfer
to the zone of regulated recreation in the areas of the
upper parts of the slope and the areas bordering the
protected area. Tracts of catchment funnels of dif-
ferent exposures, steep and declining slopes of the
north-eastern and north-western exposures, bottoms
of streams remained the economic zone (for the full
name of the tracts see the explanation in Figs. 3, 4).
All tracts of this zone are located in the middle and
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lower part of the north-eastern slope of the Brusnyi
ridge.

As a result of research it was found that some
landscape tracts belonged to two or even three differ-
ent functional zones, which is not acceptable accord-
ing to the landscape approach and integrated protec-
tion, so we tried to refer these tracts to one zone even
if a part of the tract used to be under an anthropogenic
impact. Similarly, some tracts have been assigned to
the zone of regulated recreation. The boundaries of
the economic zone, as far as possible, it was proposed
to change the boundaries of natural complexes, but
without significant increasing of its area. Valuable
forests or other objects are not always available in the
tracts that are partially or completely included in the
protected area, but they are included in the protected
area for the purpose of comprehensiveness and full
protection because there may be both ancient and
young forests in one tract due to anthropogenic in-
tervention. Thus, the tracts in which partial anthropo-
genic activity is recorded are assigned to the protected
area in order to preserve the whole natural complex,
such as one slope.

Analyzing the spatial location of functional zones
after the proposals for changes in the functional zon-
ing of Hutsulshchyna NNP, it can be noted that the

functional zones are located in concentric circles,
where the core is a protected area surrounded by a
regulated recreation area and only then located eco-
nomic zone (Fig. 4).

Some clarifications of the boundaries of function-
al zones were made in other areas of the park, mainly
where there is a protected area, the boundary of which
does not correspond to the boundaries of natural ter-
ritorial complexes — in particular the massif near Hre-
hit Mount, Karmatura, Kamenistyi, Khomynskyi and
Sokilskyi ridges. Also, there were identified ancient
forests (Fig. 2) that have scientific value, but accord-
ing to functional zoning do not belong to the protect-
ed area. To change the functional zoning in areas that
are not removed from other land users requires their
consent, which will be extremely difficult to obtain,
because the protected area is the absence of any eco-
nomic measures. Analyzing the activities of Hutsul-
shchyna NNP and other land users in particular, SE
«Kutsk Forestry» proposed to transfer these forests to
the permanent use of Hutsulshchyna NNP.

Thus, after the optimization of the functional
zoning of the territory of NPP «Hutsulshchyna» both
in the key area and in the whole territory, the distri-
bution of functional zones has changed slightly (Fig.
2,4, Table 1).

Table 1. Area and ratio of functional zones on the territory of Hutsulshchyna National Park within Pokut Carpathians

Brusnvi kev area Territory given to Hutsulshchyna | Entire territory of Hutsulshchyna
usnyrkey National Park for permanent use NNP
Ni}me of func- Modern division Pronosed Modern divi- Pronosed Modern division of Proposed
tional zones of zones p sion of zones p zones P
Area, Area, Area, Area, Area,
K % km? % Km? % Km? % Area, km* % Km? %
Reserved 1.7 15.1 2.8 25.1 15.5 25.7 19.3 32.0 20.9 11.1 23.6 12.6
Regulatedree- | - 59 1 305 | 47 | 419 | 275 | 456 | 273 | 453 | 773 | 412 | 769 | 419
reation
Stationary rec- | 555 | 0,01 - - 02 | 03 | 02 | 03 | 022 | o1 | 13 | 06
reation
Economical 5.5 51.1 3.7 33.0 169 | 284 13.3 22.4 89.2 47.6 85.6 | 45.1
Total 11.2 100 11.2 100 60.2 100 60.2 100 187.6 100 187.6 | 100
In our opinion, the proposed scheme of functional Conclusions.

zoning is more optimal for this area, as the zoning uses
a landscape approach, the available landscape map at
the level of localities, structures and simple tracts, and
takes into account the boundaries of natural territorial
complexes. The advantage of the proposed zoning is
the complexity, which allows to protect fully and use
rationally the natural territorial complexes of Pokut
Carpathians.

Taking into account the main problems of Hutsul-
shchyna NNP — non-landscape creation, high cluster-
ing, low percentage of land provided to the park for
permanent use, the presence of several (three) forest
users in the park, created functional zoning not a land-
scape approach, we optimized the existing functional
zoning. Proposals to change the functional zoning of
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the park were submitted in accordance with the Law
of Ukraine «On Nature Reserve Fund» and «Pro-
gram of the Chronicle of Nature for National Parks of
Ukrainey. For the first time on the basis of a landscape
map in the scale of 1:25 000 at the level of simple
tracts, proposals were submitted to improve the exist-
ing functional zoning of the territory of Hutsulshchy-
na NNP. The proposed zoning based on the landscape
approach should influence effectively the protection
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