YxkpaiHcbKHil Jep:kaBHHI JIiCOTeXHIYHUI YHIBepCHTET

IPOMHUCIIOBUX 3a0pyAHEHb, MOKA3HUKAMHU OPTaHIYHUX MPOMHCIOBUX 3a0pyTHEHB,
610J70T1YHUMH Ta OAKTEPIONOTIYHUMHU MOKa3HUKaMH. CHOCTEpEKEHHS 3a AKICTIO
MOBEPXHEBHUX BOJ MMPOBOJUTHCS HA OCHOBHUX piukax Kapmar.

Cepen Oaratbox €KOJIOTTYHUX MPOOJIEM OJIHIEI0 3 OCHOBHUX € 3a0€3MeUeHHS
paLlOHaJIbHOTO BUKOPUCTAHHS BOJHUX PECYPCIB, OXOPOHU X BiJl BUCHAXEHHS 1 3a0-
PYJIHEHHS. 3a6e3nequlch BOJIOIO MICIIEBOTO CTOKY Ha OJIHY JIFOJHMHY T10 VKpalHl
npumanae 0,96 tuc. M. ITopsia 3 THM B OKpeMi Mepioju POKy B JESKHX paioHax ic-
Hy€ Hamnpy>KeHHS 3 Boj103a0e3neueHHsIM. BoH1 pecypcu BUKOPUCTOBYIOTHCS BKpai
HEpAaLlOHAIBHO, HEEKOHOMHO 1 KpIM TOTO, BIIOYBA€ThCS 3HAUYHE 1X 3a0pyAHEHHS SIK
MPOMHCIIOBUMH, TaK 1 CITLCHKOTOCMOJAPCHKUMHU CTOKaMH Ta Biaxogamu. OTHIMH 3
HaHOLIBIINX 3a0pyAHIOBAYIB MTOBEPXHEBUX Ta MIJI3EMHHUX BOJI € HACEJICH] ITyHKTH, a
TaK0>X TBAPUHHMIIbKI ()epMHU 1 KOMILJIEKCH, OCKIJIbKM Ha HUX, SIK TIPABHJIO, BIJCYTHI
OYHMCHI CTIOPYAM, KaHami3auiss. [ paHnyHO AOMyCTUMI KOHIEHTpaLii IeIKUX 3a0pya-
HIOIOUMX PEYOBUH Y BOJOWMAX HEPIJKO MEPEBUIIYIOThCS B JIECATKHU Pas3iB.

OTxe, PO3BUTOK BUPOOHUIITBA 1 TOCMOAAPCHKA TISIBHICTh, B XOJI SIKUX
JIOAMHA T0YaJjla BUKOPUCTOBYBATH Ae/aii OUTbITY KUIBKICTh IPUPOIHUX PECYPCIB,
3yMOBWJIM TOPYIICHHs] PIBHOBard B HABKOJUITHBOMY CEPEIOBHII, 1110, B CBOIO
4epry, MpHU3BENO JIO HOPYIICHHS €KOHOMIYHOI CHUTYaIlii. Ile 3aroctpioe ysary zi0
€KOHOMIYHUX MPOOJIeM 1, epII 3a BCe, 10 3MEHIICHHS 3aI1aciB HEBIIHOBHUX CHUPO-
BUHHUX Ta €HEPIeTUYHHUX PECYpCiB, T0 3a6pynHeHH;1 JOBKUIIS 1 BTpAT YHCTHUX
BOJI, POAIOYMX 3€MeJb, 0araTb0X BUIB POCIHH 1 TBAPUH, J0 30€pexKeHHsI HE0OX11-
HOI SIKOCTI MPUPOJHOTO CEPEJOBHINA, a TOJIOBHE, B KIHIIEBOMY pe3yJbTaTi, /10
BIIMBY BCIX HETAaTUBHUX €KOJIOTTYHUX (PAKTOPIB HA 3J0POB's JIOIUHU.

Jliteparypa

1. Ilepexpect C.M., Kouyoeii C.I'., [leuxkoBcbka O.M. [kianuBi CTUXiiHI ABUIIA B YK-
paincekux Kaprarax ta 3acoou 60potsom 3 HuMu. — K.: Hayk. mymka, 1971. — 199 c.

2. Poamamenko M.I., CaBuyk /I.II. Bogni ctuxii. KapniaTceki moBeni. CTaTUCTHKA, TIPH-
yuHH, perymoBanHs/ 3a pea. M.1. Pomamenka. — K.: Arpapna Hayka, 2002. — 304 c., 79 in.

3. Tpero6uyk B.M., I'ynyasik I'. /1., I'ynyasak FO.I'. Ta in. Ctan HaBKOJIUIITHBOTO CEpPeIo-
BHIIA 1 OTO BIUTMB Ha TPYAOBI pecypcu UepHiBenbkoi oomacti/ 3a pen. I'.J1. I'yiynska. — UepHisii:

[IpyT, 1998. - 152 c.
C

Eng. Jiti DVORAK', Czech University of Agriculture in Prague

DAMAGE ON FOREST STANDS IN THE ORE MTS. AFTER
USE OF THE LOGGING MACHINERY

More and more progressive technologies for logging and hauling are most of all
constantly used from ecological and economical point of view. These technologies can also
operate in regions with environmentally sensitive forest management. The area of the Ore
Mts. is a sample, due to its historical stress caused by the regional industrial production —
pollution. Impacts of the up-to-dare logging systems on the forests during pre-commercial
thinning has been analysed there (Harvester Timberjack 1070 and Forwarder Timberjack
810B). Results are talking in favour of the further usage of this technology. Damaged area
of the injured trees range according to age classes between 1,50-2,38 %.
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HOpiii JIBOPAK — Yecvkuii yn-m cinvcokozo 2ocn-6éa y Ilpaszi

Homxkomxenus aepes B Jjgicopux macusax ORE MTS. micas
BHKOPHCTAHHS JIiCO3ar0TiBeJIbHUX MAIIIUH

Jenam OiIbII MPOTPECUBHI TEXHOJIOTII 3 €KOJIOTIYHOI Ta €KOHOMIYHOI TOYOK 30Dy
BUKOPHUCTOBYIOTHCS JIJIS JTICO3aroTiBeNbHUX POOIT 1 TpaHcmopTyBaHHS Jicy. L1 TexHomorii
TaKO’K MOXYTb 3aCTOCOBYBATHCS 1 B PErioHax 3 BiJUyTHO BPA3IMBHUM JI0 J1iCO3arOTiBEIbHOI
nismbHOCT! MoBKULIsAIM. Tak Teputopis ORE MTS e npuknanom 3a0pynHEHOI IO Yepe3
I[iSIJ'IBHiCTB MICIIEBOTO MPOMHUCIOBOTO BUPOOHHUIITBA. [IpoaHaiizoBaHO BIUIMB Ha JTOBKiJUIA
nmicoBux MaumH — xapsectepa TIMBERJACK 1070 1 popsapaepa TIMBERJACK 810B B
yMoBax py0aHb Iorisay. 3poOieHO BHCHOBOK LIOJO0 JOLUIBHOCTI MOJAIBIIOTO BUKOPHUC-
TaHHS [IUX MAIUH.

Kuo4uoBi ciioBa: xapBectepHa TEXHOJIOT1s, IONMTKOHKCHHS JIEPEB.

Introduction

The product costs are constantly growing entries of the logging and hauling
activities ranged to the analytical priorities. This is a reason why a new search for
new technologies or up-to-dating of those actually used ones have ever been taking
place in order to decreasing costs. This is by definition the only issue seen by many
foresters as a main care of logging. But a lot of them do not realize another issue,
namely that more expensive one which may be cased by the logging and hauling
operations for the futurity. Not only the possibilities of tree injuries with a danger
of threading the trees by fungous-infections and that of spreading them in relation
to their size and positioning of injury at the concrete tree species but also influence
of increase size are concerned.

Consequences of the injuries arisen on the forest species and the tree injuri-
es have been normally a doorway for infecting the damaged trees by wood-destro-
ying funguses. Therefore the rot of standing trees becomes a normal concomitant
circumstance of cut and of concentration in vegetation (Fanta 1958) and the wood
quality declines. The trees with damaged roots and buttresses have been attacked
by ligniperdous funguses mostly because of being wasted with the most of injuries
(Douda 1986). The fungous-infection spreads trough the root rubs more slowly
than through the root buttresses, probably thanks a different root and stem anatomy
(Fanta 1958). A different impact is to be presumed also among the injuries of
buttresses or roots and on the stem. At the damages of lower sections, the fungous-
infection spreads in "one" stream only but on contrary, at the stem damage, the in-
fection may be spread trough the stem in "two" streams and the damage of valuab-
le stem section could be nearly doubled at the same interval.

Not too effective decontamination results are a cause why the damages ha-
ve to be minimized because the tissue structure and physiological functions of the
fungous parasite are very closed to host. This is a cause why many chemical
substances do not destroy a parasite and its germs (spores and spawn) but are victi-
mizing at the same time also the treated tree (Cerny 1976). The biggest and most
dangerous tree injuries are those in down-to-earth section up to 60 cm made on the
thin barked species (spruce), especially then on those with a superficial distribution
of root anatomy, when concentrating wood (Ulrich 2001), whereby the danger of
infection, most frequently with Stereum sanguinolentum increases.

Thereupon an increase decrease of injured trees also occurs, and thereby the-
ir removal of production process and the decrease of production and non-production
capacity of forest occur (Douda 1986). The spruce is mostly suffering with rot and
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damaging and therefore the biggest danger may threaten just in homogenous, exten-
sive and to bad hauling access exposed growths, which have been included just in
the region of the Ore Mountains, where the research to this report is realized.

Goal

The goal is to run the scattering analysis on the forest management plant
Kraslice in the frame of a research intention "The Renewal of Ecosystem of the
Ore Mountains", where the harvester technology — a Timberjack 1070 and an Tim-
berjack 810B forwarder are used (see the parameters on the Table 1). The analysis
of damage volume on the species in the forest growths where the technology is
used, in relation on the age classes in consideration of individual sections of trees
damaged by logging and hauling, i.e. by felling, handling the felled tree, shortened
stems, by stocking the assortments onto hauling lines of their loading and last but
not least influence of own forestry mechanization which is used on the area used at
the hauling and logging activities. Even the analysis of damage occurrence of vari-
ous area sizes is not left out of the consideration.

Table 1. Engine arameters

Chosen parameters

Timberjack 1070

Timberjack §10B

Weight [kg]

13800

1900

Length [mm]

6600

7960

Width [mm]

2780

2520

Height [mm]

3620

3720

Clearance [mm]

575

595

Power [kW]

123 kW/2200 ot./min.

80,5/2400 ot./min.

Front tyre

700 x 22,5

600 x 22,5

Rear tyre

600 x 30,5

600 x 22,5

Speed [km.h™']

0-25

0-25

Demonstration of a not too big damage rate of the harvester technologies
on the species is in fine. Ratio of these technologies on loggings is ever increasing
regarding to the tendency of reducing the growth of production costs, respectively
o their partial items, especially then those of wages. A long developing trend of the
harverstor technologies, as it is shown by independent researches, when compe-
tently used, could give upon the decreasing of post-cutting impacts against the fo-
rest ecosystems, it means no exposure to the destabilization of growths with spre-
ading of wood-destroying funguses. Hereby the quality of wood which falls down
into the inferior classes after have been infected with rot, would eroded minimally.

Methodology

The used methodology presents an experimental acquisition and assessment
of the damages on the whole area of forest growths, using a following-up mathema-
tic-statistic analysis of all of these negative issues. It is possible to assume that the
most rate of damages on the species have been risen just by moving the engines (the
harvester and the forwarder) along the hauling lines. Therefore the assessed damages
are measured and recorded alongside the whole lengths of the hauling lines and all
of other damages on the operating area are recorded at the same time. All injuries on
the trees are divided by tree sections (roots, buttress, stem), integrated in area inter-
vals (0—10 cm?, 11-50 cm?®, 51-200 cm?, 201-500 cm®a 501-1000 cm?). A registra-
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tion of other natural, technical and technological conditions and factors for detailed
analyses based on the number code elaborated in the cooperation with the MZLU in
Brno is an integral part of the realized experimental examination.

Results and discussion
The presented results are possible to be divided into two groups:

® The number of damages on the species (both separated according the specie secti-
on and according the area intervals).

® The number of damaged trees (Table 2).

Table 2. Quotients and Numbers of Damages on the Forest Stands

. | Tree section Numbers Share of]
t -
nerva Root Buttress Trunk of fglzrsna damages
Age vlase — 3
[cm?] [ks/ha] | [%] | [ks/ha] | [%] | [ks/ha] | [%] | [ks/ha] | [%]
0-10 0,5 1,9 0,1 0,4 0,5 1,9 1,1 4,2
11-50 2,3 8.8 1,6 6,1 0,9 34 4.8 18,3
51-200 4.4 16,8 5,0 19,1 1,1 4,2 10,5 40,1
201-500 1,6 6,1 4,1 15,6 0,3 1,1 6,0 22,9
501-1000 | 0.3 1.1 32 | 122 | 03 1.1 3.8 | 145
I‘liumber off 91 | 347 | 140 | s34 | 30 | 118 | 262 | 100
amages

Numbers of damages Share of injured trees
[ks/ha] [%]
19,3 1.50
Age vlase — 4
[cm?] [ks/ha] [%] [ks/ha] [%] [ks/ha] [%] [ks/ha] [%]
0-10 0 0 0,2 0,6 0,3 1,0 0,5 1,6
11-50 2,8 9,0 2,7 8,7 1,0 3,2 6,5 20,8

51200 | 5.4 173 7.4 23,7 1,0 32 138 | 442
201-500 | 1,3 42 5.6 17,9 0,6 1,9 7.5 24,0

501-1000| 0.1 03 | 24 | 77 | 04 13 | 29 | 93
numberoff g6 | 308 | 183 | 587 | 33 | 106 | 312 | 100
amages
Numbers of damages Share of injured trees
[ks/ha] [%]
23.7 238
Age vlase — §
[cm?] [ks/ha] [%%0] [ks/ha] [%0] [ks/ha] [%%0] [ks/ha] [%%0]
0-10 0 0 01 | 06 | 02 12 | 03 18
1150 | 05 | 3.1 12 | 74 15 | 92 | 32 | 199
51200 | LI 67 | 42 | 258 | 1.8 | 110 | 7.1 | 4356
201500 | 08 | 49 | 27 | 166 | 05 | 3.1 | 40 | 245
501-1000 | 0.1 0.6 13 | 80 | 03 1.8 1.7 | 104
I‘aumber off 55 | 153 | 95 | 583 | 43 | 264 | 163 | 100
amages

Numbers of damages Share of injured trees
[ks/ha] [%]
13,0 2,25
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The measuring of rubs has been realized for the age classes 3, 4 and 5 after
have put on the above mentioned harvester assembly. Even though, regarding an
insufficient number of measurements (44 growths), it was not possible to refute the
zero hypothesis to difference of number of damages or injured trees in individual
age classes (Table 3), let us look on the individual differences. A harvester techno-
logies using Timberjack 1070 and Timberjack 810B enginery have damaged in
odd age classes from 1,50 % to 2,38/ left standing trees in the growths (Figure 1).
In a lower age class, 1,50 % of left standing trees have been damaged, it means that
19,3 trees/ha of forest growths are injured. In the age class IV, the share of injured
trees is increasing by 0,83 percent points up to 2,38 % (23,7 trees.ha™) and in the
5™ age class, there is 2,25 % injured trees (13,0 pieces. ha™) from the total amount
on the area. The lowest share of injured trees in the 3™ class is given by not too
much developed butters which are in the higher class 4™ more damaged by a dra-
ught mechanism of forest technology when travelling along the hauling lines, and
also by moving trees upon the soil surface at the clearance eventually by unsuitable
putting of log to the trees or among the trees at the lines and by following dama-
ging of buttresses with a hydraulic jib of a forwarder. In the lowest age class, a da-
mage volume on the trunks is going decreased thanks to deeper branching, and the-
refore thanks to preventing to contact with a standing tree in the case of a non-gui-
ded fall-down. The damage ratio in the 5™ age class, compared with that of 4™ age
class, decreases due to larger spacing of trees and a thicker bark.

The number of total damages is higher than that of own injured trees. The ra-
tio of injured trees to the total number of rubbings makes respectively 75,6 %, 81 %
and 85,4 % in accordance to the individual age classes 3, 4 and 5. Hereby a repre-
sentation of two or more injuries on one tree (Figure 2) is possible to be approved in
accordance with the individual classes. The multiplicity of injuries is given by the
growth coverage. With an impact on the more injured specie, the risk of its infecting
with rot decreases, and that eventuates in secondary commercial losses.

The damages have been recorded in accordance to their distribution on the

tree sections:
e Root to the 1m distance from the tree,
® Buttress
® Trunk with no regarding height of the rubbing position.

Table 3. Scattering Analysis of the Damaged Trees and Rubbing of Bark on 1 ha
without Concern to the Forest Age Classe

Source Sum of squares | Degrese of freedom | Mean square | F-ratio

Scattering analysis of the damaged trees
Age class 159,38 2 79,69
Within groups 19391,3 41 472,96
Total 19550,7 43 -
Scattering analysis of the damages
Age class 631,94 2 315,97
Within groups 35632.0 41 869,22
Total 36269,9 43 -

0,1685
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Figure 1. Ratio of the Damaged Tress Figure 2. Ratio of damaged trees with two

and more injuries

The tree sections are not possible to be specified with single valued specific
units because their metrical span is changing with the age, natural conditions and
with the specie type. The damage is always on the tree and its context with the tree
section has been assessed specifically to each of injured specie.

The distribution of damages on the tree sections is not possible to be inclu-
ded into the characteristics of quantitative damages. A different risk of infecting
and following-up spreading velocity of rot trough the specie is possible to be taken
into consideration in accordance with positioning on the root, buttress or tree stem.
This is given first of all by wood volume mass, the spreading of fungous infection
with varied velocity is to be considered with the volume mass variability.

Table 4. Scattering Analysis of Damages Aminy Different Tree Parts

Source Sum of squares | Degrees of freedom Mean square | F-ratio
Tree section 4060,42 2 2030,21 11.82

Within groups 22162,94 129 171,81
Total 26223,36 131 - -

Considerable differences among the damage numbers on odd tree sections
are evident from the Figure 3. This is approved also by scattering analysis — a hypot-
hesis of mean value equality is overruled with high reliability (Table 4). A detailed
assessment of the odd sections has been realized by the Scheftfe's method for multip-
le comparing (Table 5). Differences between the roots and butters and between
stems and butters appear as statistically confident (on the confidence level 0,05). On
the contrary, the difference between the roots and stems has not been approved.

. W W
is
L,
w
qg;) |I:IRoot O Buttress BTrunk
]
=
©
0
©
D: ........
S S £ O £ Damaged area [cm’
N \\93 P 5 § g [erm?]

N N N
) S

Figure 3. Ratio of damages on tree parts according to the size of bark rubbing
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The root butters are most damaged onto 18,9 damages/ ha', namely witho-
ut having regarded the age class, the root system includes 9,0 damages.ha'. The
minimal number of injuries is declared on the stems by value 5,8 piece.ha™ A mi-
nimum damages on stems is given by the minimization of interaction enginery —
tree, namely always, if the skidding lines are traced by the width 3,54 m and led
trough the growth in places with a minimal share of obstacles which are increasing
the risk of skewing the machine and damaging of stem by uprights, cabs or other
components. Another danger for stem injury is a non-guided way of downfall in a
case of lack of operator's experiences or of cutting the overgrown trees, which are
not possible to be transferred by a logging head.

Table 5. Multiple Comparing of Damages on Tree Parts

Section
Trunk

Root
Buttress

The last analysis is realized among the selection of five intervals specifying the
area damage on odd tree sections (0-10 cm?, 11-50 cm?, 51-200 cm?, 201-500 cm*a
501-1000 cm?). The hypotheses of equality of mean values of the number of damages
on partial area intervals (Table 6) have been overruled in frame of sections among the
selections. Then the differences between all interval pairs have been assessed with the
Scheffée's method for multiple comparing (Table 7) on the significance level 0,05.

Table 6. Scattering Analysis of the Damages According to Size within the Tree Part

Source Sum of squares | Degrese of freedom | Mean square | F-ratio

Scattering analysis of root damages

Area interval 541,32 4 135,33

Within groups 2187,35 215 10,17
Total 2728,67 219 -

Scattering analysis of butter damages

Area interval 1316,64 4 329,15

Within groups 5399,67 215 25,11
Total 6716,31 219 -

Scattering analysis of trunk damages

Area interval 136,55 4 34,13

Within groups 1180,52 215 5,49
Total 1317,07 219

13,30

The smallest numbers of damages appeared on the root sections in the
area injury intervals 501-1000 cm®, 0-10 cm®, 201-500 cm®, and 11-50 cm®. The
odd intervals in the frame of this group are statistically indistinguishable (they ma-
ke a so called homogenous group). The interval of area injury 51-200 cm” of this
group differentiates statistically from all of the intervals by a significant way - the
damage rate here is higher.

The smallest damage number on the sections of buttress appear at the in-
terval group 0-10 cm”and 11-50 cm®, the biggest damage number at the interval
201-500 cm®and 51-200 cm®. The smallest damage number on the stem sections
appear at the interval group 201-500 cm?, 501-1000 cm?®, 0-10 cm”and 11- 50 cm?,
the biggest damage number at the interval 11-50 cm” and 51-200 cm”.
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Table 7. Multiple Comparing of Damages of Size Damages

Homogeneous
group

Interval

501-1000 cm”
0-10 cm?
201-500 cm?
11-50 cm?
51-200 cm?
0-10 cm”
11-50 cm?
501-1000 cm
201-500 cm?
51-200 cm?
201-500 cm’
501-1000 cm
0-10 cm?
11-50 cm?
51-200 cm?

Root

wn
wn
o
3=
=
=
=
M

Trunk

3 55 54 [ B 4 85 e[ < 1

The damage ratio on the tree sections in the interval in accordance to the
rubbing size is elaborated clearly in the Figure 3. The smallest rubs up to
10 cm”have the lowest occurrence — by the tree sections. Their number here is
1,4 piece.ha'. This is given by a quick rolled down injuries as well as by a mini-
mum of probability of condition for the rise of these injuries on the species with
thicker bark, where it occurs to its superficial damage only without having infrac-
ted the wood fibre, which is not registered as damage. A mean damage number
6,0 piece.ha™' (without having regarded the age class) is at the size 11-50 cm®. But
a risk of infecting by rot is growing here up to 12-44 % (Grammel 1988). A big-
gest occurrence of damages is in the interval 51-200 cm” — 14,2 damage.ha . The
highest significance is approved at the damages of this interval. In addition, from
this interval up to the higher ones, the probability of infecting the specie with rot is
already 100 %. The interval 201-500 cm® includes 7,9 rubs on ha. The damage in
the mentioned interval and in the following interval (501-1000 cm?, i.e. 4,3 dama-
ge.ha ') may be caused with an intensive overtravell on a skidding line and with a
multiple overtravell over the same buttress or root, which is not protected with
slashing cover. The damages of these intervals are not exceptional neither at the
exits from the analysed growths or on the truck landing border and growth where
the damages are caused most times by a hydraulic jib or by handling with cut-outs.

Conclusion

It exists a lot of series of logging and hauling technologies and their modifi-
cations for operational cutting. But none of them is possible to be regarded as such a
perfect one that no damages stay in the forest growths when realizing that. By the
same way, we can choose neither such ones where the damage volume is the smal-
lest one because they may not be usable under concrete conditions because of
disproportional high production costs or a deficient technical company background
(vehicle fleet etc.). In spite of that the future perspective for the harvester technolo-
gies remains because the lower damages, based on the research, have been approved
when this assortment method compared with the trunk methods — MP, horse, LKT —
22 % (Ulrich) — and it is possible to regard these technologies as thrifty ones.
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An analysis of possible technologies with goal-directed optimising its log-
ging and technological parameters or optimising technical parameters of engaged
enginery can be of remarkable signification for minimization of damages.

Getting a minimum of damages in the forest growths at the production pro-
cess does not consist only in selection of the enginery and logging technologies but
it is also necessary to follow with responsibility the every times repeated funda-
mentals related to engaging the TDS in the production process, i.e.:

® (Consistent section of the growths;
e Marking the trees for cutting;
® Following of production techniques.

The economical production has been often trumping the ecological point of
view. But some few appreciate that both direct labour costs on decontamination
and first of all losses for the future because a danger of contamination of the trees
with fungous infections rises with escalating of damages, and therefore rises dama-
ging and depreciation of wood material and decreasing of growth.
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MOUNTAIN TOURISM PLANNING WITH THE PARTICIPATION
OF LOCAL PEOPLE IN THE UKRAINIAN CARPATHIANS

The Ukrainian Carpathians located in southwestern Ukraine attract many tourists not
only from inside Ukraine but from abroad by providing them with an opportunity of skiing
and other outdoor activities. A canvass survey was conducted in Rozhanka village on the
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