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Pedepar:

1. ¥ puceprauiilHOMy IOCJIIIPKEHH] PO3IJISIHYTO [IUTAHHS WOL0 OLiHKY MEJIIOPAaTUBHUX BJIACTUBOCTEN IPCHKUX
JIiCOBUX €KOCUCTEM Ta BCTAHOBJIEHH BIVIMBY TYPUCTUYHOI JisJIBHOCTI HA 3aXUCHi BJIACTUBOCTI HACAPKEHB, SKi €
ob'ekTaMy pekpealii B mexxax KaprnaTcbKoro HallioHaJbHOIO IPUPOJHOro Napky. Takoxx npoaHaizoBaHo
pekpeauinni xapakrepuctuku jiciB Kapnarcekoro HIIIT Ta npugaTHICTE OKpEMUX HaCAIKEHD OJ1s1 PEKpealifiHoi
IisypHOCTI. AHani3youm jsicoBuit ¢ponp Kapnarcskoro HIIIT 6yy10 BCTaHOBIIEHO, IO HANOIIBII IOMUPEHUMU €
IlepPEeBOCTaHMU 32 YYACTIO SITIMHU €BPOINENCHKOI, Ki 3aliMatoTh 67113bK0 79 % TepuTopii. Oco611BO LiHHI IPUPOIHI
TripChbKi JlicU Ta Npalicy CTAaHOBJISATh 61M3bKO 2,4 TUC. Ta. Y AUcepTaliii MpoBeeHO aHali3 HOCiI’)KeHb YKPaiHCbKUX
Ta 3aKOPJOHHUX BUEHMX I[OI0 OLIiHKY 3aXMCHUX BJIACTUBOCTEN ripChKuX HacamkeHb Kaprmar, a Tako>k 0COGIMBOCTI

($opMyBaHHS IPUPOIHUX IPChKUX JIiCIB Ta JUHAMIKU 3MiHU JIiCOBOTO TIOKPUBY. PO3IJIIHYTO YKpaiHChKUX 32



3aKOPAOHHUN NOCBIJ IVIAaHYBAaHHS TYPUCTUYHOI NiSIZIBHOCTI 3 aHAII30M MOXKJIMBUX HACJIIIKIB Bil HAGMiIDHOTO
peKpeariliHoro HaBaHTaKEHHSI Ha JIiCOBi eKkocucTeMu. BusiBiieHo 0co61MBOCTI POpMYBaHHS KOPEHEBUX CUCTEM
SUIMHY €BPOIIEICbKOI B YMOBAxX aKTUBHOI peKpeallii. BcTaHOB/I€HO, 1110 OKPIM KOPEJSILiHUX 3B'SI3KiB MK
enadiuHMy pakTopamu Ta KOPEHEHACEIEHICTIO IPYHTOBOTO NPO(iio, 3HAYHUH BIIUB HA (POPMYBaHHS KOPDEHIB
MaloTh oporpaiyHi YNHHUKY (XapaKTEPUCTUKU pesibedy MICLEBOCTI) Ta CTPYKTypa CaMOTro J€PEBOCTaHY, Mifl SKUM
(HOpMYIOTbCSI KOPEHEBi cucTeMU. Y IycepTalifiHOMy NOCJiIKeHHi PO3IJISIHYTO [IMTaHHS BILJIMBY PeKpealiifHoi
IiSJIBHOCTI Ha MPOLECH YUIJIBHEHHS MPCbKUX I'PYHTIB. BCTAaHOBJIEHO CTATUCTUYHO 3HAYYILY Pi3HULIO MiXK
[OKa3HMKaMU TBEPJOCTi IPYHTIB Ta BifICTaHSIMM BiJl TIOJIOTEH TYPUCTUYHUX MAPIIPYTiB BIJIUO JIiCOBOTO
cepenosuia. [Ioka3HUKY TBEPAOCTI I'PYHTY B IipCbKUX YMOBAX € HAJ3BUYAHO HEOJHOPITHUMHU. Y Iapax I'PYHTY,
TBEPJiCTh sIKOTOo nepesuinysaa 20 Kr-cM-2 , 6ys0 3a¢ikcoBaHo HaliMeHI 06’eMu (Pi3i010riYHO aKTUBHUX Ta
IpOBifHUX KOpeHiB. Came mniciig rnb6uHu 20 CM CIIOCTEPIranoch nogibHe 36i/1bUIeHHs] IPYHTOBOI TBEPLOCT] y MEHII
[OPYIIEHNX PEKPealii€elo NisgHKax, 0 TAKOXK BIUIMBAE i HA 3HUKEHHSI KOPEHEHACEJIEHOCTI Y TIIMOMNX IPYHTOBUX
mapax. [Tin Hametrom simmHHYKIB Kapniatcekoro HITIT npoananizoBaHo po3Moi, CTPYKTYpY Ta GpakLifiHUM cKiaz
JlicoBOi MifCcTUAKY. Bysl0 BCTaHOBJIEHO CTAaTUCTUYHO IOCTOBIPHY Pi3HUIIO B 00CIrax HaKOIIMYEHO] MiCTUIKN MK
HaCaJpKEHHSIMU, SIKi IPUJIATaloTh 40 TYPUCTUYHUX MApPIIPYTiB Ta 3HAXOASATHCS TIi/1 BIVIMBOM PEKPEALiHOTO
HaBaHTa)KeHHS, a TAaKOX Ha BifajieHuX Bi MapipyTiB AisisHKax. HalimeHmi 3arnacu y1icoBoi MificTUIKY 6yJ10
3a(iKCOBaHO Ii HAMETOM Haca/KeHb, siKi 6e3110cepesHbO NPUIIAraloTh 10 MapuIpyTiB. OKPiM BIJIMBY TYPUCTUYHOI
IIiSTIBHOCTI Ha KiJIbKiCTB JIiCOBOI MiCTUJIKY, BCTAHOBJIEHO KOPEJISLiliHI 3B's13KM MK TOBUIMHOIO MiICTUIIKU Ta
301/IbIIEHHSM BUCOTU Haf, piBHEM Mopsl. [1pu aHanisi ckiasy J1icoBoi MiICTUIIKY, BIUIUB JOMIIIKA OyKa J1iCOBOTO (10
20 % cxilany HacaJKeHHs) Ha Po3Moin Gpakuiil, He 6yJ10 BCTAHOBJIEHO. Y NOCiIPKeHH] pO3IJISIHYTO MUTAaHHS
IIOTJIMHAJIbHUX 3[1i0HOCTEN JIiCOBO] MiACTUIIKY B IripCbKUX YMOBaxX. B 3ay1€3KHOCTI Bif, IOCTIiAI’)KyBaHUX HACAI KEHb
MaKCHMaJIbHa KiJIbKiCTb IIOIJIMHYTOI JIICOBOIO IMiZICTUJIKOIO BOJIOTY BapitoeTnes Big 42,3 T-ra-1 no 187,3 Tra-1, mo
CTaHOBUTb 00’eM B 1,5 pasu 6inbiunii Bif cyxoi macu. ITOTy>KHUI [TOKPUB JIiCOBOI MiICTUJIKY HE JINIIE [1ePeIIKOKaEe
[IOBEPXHEBOMY CTOKY, a U IIOTJIMHAE 3HAYHY KiJIbKICTh BOJIOTYU, TUM CAMUM II0NIEPEIKAI0YN PO3BUTOK €PO3iMHUX
nporuecis. 3a pe3ysbTaTaMy KOMIIJIEKCHOI OLIiHKM peKpealifHOro NOTeHIialy HacaKeHb OyJla po3paxoBaHa
MaKCHMaJIBHO JOIyCTUMA KiJIbKIiCTb BiJBillyBauiB, siIka OpieHTOBHO ckiagae 498670 oci6 Ha pikK, 3 ypaXyBaHHSIM
3aI0BiIHOI 30HU SIK TEPUTOPIi 3 0OMeXXeHUM JOoCTynoM. [IpoTe peasbHa KijIbKiCTh PEKPEAHTIB, 110 MOXXYTb
BiiBiZyBaTU NpPOTAroM poky ekocuctemu Kapnarcbkuil HIIT € 3Ha4HO MEHIIOIO, TaK SIK IIPY PO3PaxXyHKY KiJIbKiCTi
BiBiZlyBauiB He 6YJI0 BpDaXOBAaHO MOTOYHY KiJIbKiCTb TYPUCTUYHMX MAPIIPYTIB Ta iX NPONYCKHY CIPOMOXKHICTb, a
TaKOXX He BpaxOBaHi TEPUTOPIi, MOPYyIIeHi peKpealifiHO NisyIbHICTIO (HAaIIPUKJIa, eKOIi3HaBabHa cTeskka «Ha
l'oBepiy»). OLiHeHO peKpealifiHUI OTeHLial Ha piBHi BCiel TepyuTopii napKy, a Tako>X BCTAHOBJIEHO IPUAATHICTD
OKPEMUX HACA’KE€Hb B3/I0BX TYPUCTUYHMX MAPUIPYTiB AJ1s1 KOPOTKOCTPOKOBOTO BiATIOYMHKY. PeKpeauiiiHni
noreHuian teputopii Kapnarcekoro HIIIT ouineHo sk «Bucokuit» (61 %) 3a gonomoroto ouiHku «Giilez Method».
JlaHa OLliHKa OTpMMaHa o0 HIKHIN MeXi KaTeropii, Tomy 3MiHa OLIiHKM HaBiTh OHOTO KPUTEPIIO 3a Lii€10
METOJIMKOIO MOXKE CYTTEBO BIJIMHYTH HA OCTAaTOYHUI pe3yJibTarT. [IpoBefieHo JeTalbHuil aHasi3 peKpealiiHux
XapaKTePUCTUK [I€PEBOCTaHIB Ha PiBHI TYPUCTUYHUX MapUIPYTiB. BinnoBigHO 10 KPUTEPIiB OLiHKY, 75 %
IOCIIiIPKyBaHUX HACA/KEHb J10 2 KJIACY PEKpealifiHOi [[iHHOCTI, 110 CBiIYMTh ITPO CEPENHIN peKpealiiHum
MOTEHLiaJ IUX LiJSTHOK Ta MPUAATHICTb 4O BUKOPUCTAHHS 3 METOK KOPOTKOCTPOKOBOTI'O PEKPEALIIHOTO

BiITIOYMHKY.

2. The dissertation addresses the issues of assessing the meliorative properties of mountain forest ecosystems and
determining the impact of tourism on the protective features of forest stands serving for recreation within the
Carpathian National Nature Park. Moreover, the recreational characteristics of the Carpathian NNP forests and the
suitability of individual stands for recreational activities were analyzed. By analyzing the Carpathian NNP's forest
fund, it has been found that most of the forests are represented by Norway spruce, which occupies about 79% of
the territory. The most valuable natural forests and primeval forests are about 2,4 thousand hectares. In this
dissertation, the protective properties of Carpathian forest stands, along with the formation of natural mountain
forests and forest dynamics, are analyzed based on studies conducted by Ukrainian and foreign scientists.
Ukrainian and foreign practices in planning tourism activities are considered, with an analysis of the possible



consequences of excessive recreational pressure on forest ecosystems. The dissertation revealed the root spatial
distribution of Norway spruce in active recreation conditions. In addition to the correlation between edaphic
factors and the root distribution in the soil profile, orographic factors (terrain characteristics) and the structure of
the stand itself, have a significant effect on root development. Additionally, the dissertation study examines the
impact of recreational use on the compaction processes of mountain soils. A statistically significant difference was
found between soil penetration resistance and distances from the trailbed of tourist trails deep into the forest
habitat. Soil penetration resistance in mountainous conditions is extremely heterogeneous. The lowest amounts of
fine and coarse roots were observed in soil layers with a penetration resistance exceeding 20 kg-cm-2. Therefore,
after 20 cm depth, a similar increase in penetration resistance was observed in less disturbed areas, which is also
linked to a decrease in root abundance in deeper soil layers. The distribution, structure, and fractional
composition of forest litter were analyzed under the canopy of spruce forests in the Carpathian NNP. A statistically
significant difference in the amount of accumulated forest litter was observed between stands adjacent to tourist
trails affected by recreational activity and those located far from the trails. The lowest litter volumes were
measured under the canopy of forest stands that are directly adjacent to the trails. Besides the effect of tourist
activities on the amount of forest litter, positive correlations have been found between litter thickness and
increasing altitude. Analysis of the forest floor components revealed no influence of forest beech admixture (up to
20% of the stand composition) on the distribution of litter fractions. This research examined the moisture
retention capacity of forest litter in mountainous areas. Depending on the studied forest stands, the maximum
amount of moisture absorbed by the forest floor varies from 42,3 t-ha-1to 187,3 t-ha-1, which is 1,5 times the
volume of its dry mass. The thick layer of forest litter not only prevents surface runoff but also absorbs a
substantial amount of moisture, therefore preventing erosion processes. Based on the results of a comprehensive
assessment of the recreational potential of the stands, the peak number of visitors was estimated at 498670 people
per year, considering the protected area as a restricted territory. However, the actual number of visitors who
could possibly enter the ecosystems of the Carpathian NNP during the year is much lower, since the calculation of
the number of visitors didn't take into account the current number of tourist trails and their carrying capacity,
along with the areas disturbed by recreational use (e.g., «To Mount Hoverla» trail). The recreational potential of
the whole park was assessed, and the usability of individual stands along tourist trails for short-term recreation
was determined. The recreational potential of the Carpathian NNP was assessed as «high» (61%) using the Giilez
Method. This assessment is based on the lower boundary of the category, thus a change in the assessment of even
1 criterion using this methodology can significantly affect the final result. A comprehensive analysis of the
recreational characteristics of the stands at the tourist trail level was performed. According to the evaluation
criterion, 75 % of the studied stands belong to the 2nd class of recreational value, which indicates the average
recreational potential of these areas and their suitability for short-term recreational use.
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