YxkpaiHcbKHil Jep:kaBHHI JIiCOTeXHIYHUI YHIBepCHTET

panpoBana "JlepkaBHa mporpama OyiBHUITBA JICOBUX HUIAXIB B JichoHAI peri-
ony Kapnar". V mpoMmy 3B's3Ky mepen0dadeHO CTBOPUTH BIJHOCHO ONTHUMAJIbHY
TpaHcHnopTHY Mepexy 10 2020 poky, 13 OyaiBHULTBOM 6828,1 KM HOBUX aBTOJIOPIT
3 TBEPAUM MOKPUTTIAM KpyriopiuHoi Aii B pospizi: 2121,0 km — II kareropii 1
4707,1 xm — I xareropii.

Ha kineup 3aBepiieHHs OyiBHHIITBa aBTOMOOUIPHUX NUIIXiB B Kapmarax
(3rigHo 3 [epxkaBHOr mporpamoro — 10 2020 poKy) IycToTa JOPOKHBOI MEpexki B
perioni moBuHHa ctaHoBUTH 1,06 kM Ha 100 ra, 1 30kpema B po3pi3i oOnacTei:

® [BaHo-®pankiBchkiii o0macti  — 1,26 km Ha 100 ra;
® YepHiBenpKoi 001acTi — 1,13 xm 1a 100 ra;
® 3akapmarchbkoi 00J1acTi —0,83 km Ha 100 ra.

Peanizauis gaHoi nporpamu JOpOXXHBOI Mepexi B YkpaiHchbkux Kaprarax
CHOPUATUME PO3BUTKY 1H(PACTPYKTYPH B LIJIOMY 1 Oyie 3a110pyKor0 e(heKTUBHOTO,
HEBHUCHAKJIMBOTO BUKOPUCTAHHS MPUPOJIHUX PECYPCIB MIPU IHTEHCUBHOMY (DYHKIII-
OHYBaHHI TYpPUCTChKO-peKpeariiinoi inayctpii [5].
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POSSIBILITIES OF TRAFFIC REGULATION IN PROTECTED
FOREST AREAS

The paper deals with traffic management strategy in the preserved forest area on
Pokljuka highland in the centre of Triglav National Park in Slovenia. The idea of traffic
management was raised by increased number of visitors especially during the high tourist
season. The management includes public and forest roads with special regard to the ow-
nership. The strategy foresees two-step management: regulation of transport - parking and
soft approach — informing. The strategy proposes arrangement of parking places in the val-
ley and on the plateau of Pokljuka as well, introducing substitutional public transport, fees,
providing wider tourist offer on the plateau and providing visitors with information about
natural environment, protected natural and forest areas, national park itself, code of behave
in natural environment etc. The proposed traffic management strategy should be accepted
by all the sectors concerned to the area studied.
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/lp. Izop IIOTOYHIK, npoghecop — Yu-m Jlwonanu, Cnoeenin

HepcneKTan PEryjairoBaHHA iHTEeHCHUBHOCTI PYXY TPAHCHIOPTY B
3alOBiIHMX JIICOBHX 30HAX

Po3rnsnaeTbes cTpaTerist yIpaBiIiHHS PyXOM TPAaHCIIOPTY B 3arOBiJIHIH JIiCOBiH 30HI —
riockorip's [Tokitoka, mo 3HaxoauThes B HeHTpl Tpurnascbkoro HaiioHanbHOro mapky y
CroBeHii. [nes ynpaBiiHHS pyXOM TPaHCIIOPTY BUHMKJIIA Y 3B'SI3KY 13 301IbILIEHHSIM KUIbKOC-
TI BIABIAYyBauiB, OCOOJMBO B MK TYPUCTUYHOTO ce30HYy. CrTparteris ymnpaBiIiHHI
3MIIACHIOETRCS 32 JBOMA HAIIPSIMAMHM: PETYITFOBAHHS NapKyBAHHs TPAHCIIOPTY 1 3a0e3MeYeHHS
1H(1)opMau1€Io TypHcTiB. [IponoHyeTbesi: 00mamToByBaT! MicLsl JUIsl IAPKyBaHHS SIK B HU3U-
Hi, TaKk 1 Ha w1ato [Tokmoka; 3aJy4aTH aIbTePHATHBHIH [POMA/ICEKHI TPAHCIIOPT; 30uparu
IaTy 3a B'i31, 3a0e3medyBaTy TYPUCTIB HIMPOKUM CIIEKTPOM HOCIYT Ta iHPOpMAIli€o Mpo
3aIloB1/IH1 JIICOB1 30HU, HarloHanbHui mapk Ta mpo npaBuiia MOBEAIHKY HA PUPOIL.

Kuro4oBi cjioBa: 1HTEHCUBHICTh pyXy, JICOB1 Joporu, miockorip's [lokmroka, Har-
oHanbHMI mapk Tpirnas, CooBeHisl.

1. Introduction and research problem

In recent years the Rousseau's saying "Back to the Nature" became actual
due to change of lifestyle not only in developed countries. Popularization of free-ti-
me activities in nature (mostly in forest) raised larger number of visitors also in the
regions of protected nature. In the case of Slovenia the only national park, Triglav
National Park, is over visited especially during the high summer season. Develop-
ment of mass winter tourism in the Alps since 1960 raised the question also in Slo-
venia: "How to involve mountain areas into tourism?". It seems that locations betwe-
en 1.200 m and 1.500 m. a.s.l. are the most suitable for alpine tourist development
where climate conditions enable as well winter and summer season attractive [7].

Beside mentioned several different interests, tradition, intentions, visions of
development meet at this picturesque area. Traditionally forestry and agriculture
are permanently present in the Alpine region beside the protected area Triglav Na-
tional Park. Inside the National Park on the plateau of Pokljuka is located Military
Training Centre with all facilities for biathlon competitions. There is also interest
from the land owners — forest and pasture owners, Association of mountaineers etc.

It is obviously that area of protected nature is overcrowded during the high
season and regulation of traffic is necessary. It is not only a problem of parking; it
is a problem of noise, disturbance in natural environment. The role of the foresters
is to propose such traffic regulation which would involve interests of visitors and
protected nature.

2. Working methods and research object

Complex problem as is the case of area of protected nature requires
complex working methods. Studying of References is just a beginning followed by
field work using methods of observing and questionaring [3].

The research object is a plateau of Pokljuka which is a part of Triglav Nati-
onal Park. Areas and roads (public and forest roads) with the most intensive traffic
were taken into consideration. The study area of 6.703 ha is mostly covered by mo-
untain forest with Norway spruce as a dominant tree species in associations Abieti —
Fagetum prealpinum and Piceetum subalpinum. The average attitude of Pokljuka is
between 1.200 and 1.700 m a.s.l.
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Figure 1. Location of the Triglav National Park (www.szgov.sz/tnp)

Firstly we established the capacity of existing parking spaces on the plateau
of Pokljuka and located the most intensively visited areas. These areas were lately
recognized as suitable or non suitable to be visited. Finally we determined the futu-
re development strategy for all sultable locatlons
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Figure 2. The plateau of Pokljuka as an area studied within the T rtglav National Park
(www.sigov.si/tnp)

Existing parking spaces had various shapes so it took some time to survey
all of them correctly. Several smaller existing parking spaces were later recognized
as unsuitable because of their location too close to the trees, places with possible
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erosion etc. We used Technical guidelines [2] for projecting of urban traffic areas
to establish the real capacity of parking spaces in the plateau of Pokljuka.

3. Results

3.1. State of the Art

Visitors of Pokljuka are:

® stationary visitors from cottages, inns, hotel on the plateau,

® owners of summer cottages (only on the mountain of Goreljek more than 120 cottages),

® daily visitors: coming from tourist centers like Bled and Bohinj and other parts of
Slovenia and neighboring countries,

® Jand owners.
The most important and frequent activities are:

® hiking and picking up mushrooms, blueberries etc.,

® mountaineering: plateau is an ideal starting point for mountaineering to Triglav
group mountains,

® mountain biking: for an average biker the plateau with several roads is suitable be-
cause of gentle road slopes and, mainly on forest roads, low traffic,

® cross country skiing: suitable for winter sports because of the natural shape of pla-
teau, numerous unplugged forest roads and paths,

e free skiing: more and more popular in recent years.

As an impression of number of visitors during the summer season: in summer
1997 [9] on an average working day 1.850 persons visited Pokljuka, 3.880 on an ave-
rage weekend day and more than 182.000 in the whole season. Problem should be
concerned thoroughly because we deal with traffic in protected natural environment.

On the basis of answers of 21 different local communities, associations and
services concerned about Pokljuka and Triglav National Park we conclude that
90 % of concerned believe that the situation on Pokljuka is problematic. According
to their answers the responsibility is to be given to Triglav National Park Organiza-
tion (100 %), local community (infrastructure, 90 %), state (Ministry of Transport
and Communications, Ministry of Defense, 60 %), Slovenian Forest Service (forest
roads, 60 %) etc.

One of the questions was also what professions (professionals) should be
involved into the working group in order to prepare the proposal of management of
the plateau. Answers focused into forester, biologist, lawyer, economist etc. There-
fore foresters are professionals who are supposed to be the most qualified to prepa-
re i.e. guidelines for traffic regulation.

3.2. Proposal of Traffic Regulation

Every traffic regulation should comprise:

determination of preferential directions and traffic management,

limitations of road usage according to the type of traffic,

speed limits and measures in order to slow down the traffic,

regulation of parked vehicles,

determination of low-speed zones and pedestrian zones,

determination of other commitments.

There is no transit traffic on Pokljuka so parking places are necessary. Traf-
fic should be directed toward several organized parking places away of zones of

quietness. With the first phase of regulation we determine existing locations (con-
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sidering the capacity and proximity of locations with higher protection) as suitable
or non suitable for parking. If location is suitable it should be equipped with infor-
mation tables (maps, current location, free-to-use and closed roads, places of natu-
ral heritage, important objects etc.

In the second phase of traffic regulation on Pokljuka we consider possibility
of larger central parking on the plateau and in the valley as well with implementati-
on of public transport system from valley to the plateau. Here are two possibilities:

® to enable access to the plateau until the parking are occupied and later using the
parking spaces in the valley,

® parking only in the valley and use of public transport system from valley to the
plateau.

The basic purpose of the strategy is to convince as much as possible visi-
tors to leave their cars in the valley.

Another point of view is time aspect. The traffic limitations could be:

® permanent,
¢ temporary during the summer and winter season,
e temporary during the sport events.

Introducing of high parking fee on the plateau and free parking in the val-
ley with free public transport (included in entrance fee) might bring adequate re-
sults in high season. Permanent traffic limitations might be non productive because
traffic out of the season is very limited and not problematic to the environment.

We should also consider road barriers what means that roads are used only
for bikes and pedestrians. Positive aspects of barriers are:

e cffective protection of nature and zones of quietness,
® cnabled emphasized forest functions,
e safely carrying out of forest operations.
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Figure 3. Road barrier is an effective means of traffic regulation but should be
implemented thoroughly

Beside positive road barriers bring also negative effects. The measure itself
should be introduced thoroughly and limited only to the high season.
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The last step in traffic regulation is "soft approach". The strategy of traffic
regulation foresees soft approach where restrictive measures are not suitable. The
purpose is to inform and to advice visitors especially on the locations of private
property. Use of wooden signs or other natural material with symbols of expected
manners is required. Soft approach is an alternative for road barriers during the low
season when the barriers are not necessary.

Figure 4. Symbols of expected manners in natural environment
4. Discussion

The proposed strategy is based on the cognition that investing to the areas
of protected nature — in our case traffic regulation — is an investment and not a con-
sumption. Request for natural environment and spending spare time in pure nature
will increase. The intensity of growth and locations are hardly to be predicted; we
expect increased visit to the most popular and attractive locations. Traffic and envi-
ronmental problems of over-visited of the Pokljuka plateau are limited to the high
season. We are convinced that informing of visitors plays the crucial role and sho-
uld be involved to the strategy already at the very beginning. Traffic regulation
brings also some other information: distribution of visitors during the season and
migration during the working days and weekend days, information on expectations
of visitors, social distribution of visitors etc. Information used in this paper are ba-
sed on the estimation and traffic counting on the rush days. Another problem is re-
lated to forest roads: basically forest roads are opened for tourist traffic beside fo-
rest traffic. The problem is how to ensure higher standard of transportability (better
maintenance, traffic signs etc.) which is necessary for safe traffic and it's not ne-
cessary for forest management itself. In future years we may expect even increased
number of visitors and disturbance in natural environment. The index of motoriza-
tion (relation between population and number of personal cars) shows trend of its
intensive decreasing which means more vehicles and visitors not only in centers
but also in regions like Pokljuka [5].
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Figure S. Trend of index of motorization in Slovenia

The amount of fund for maintenance of forest roads is insufficient although
the state budget contributes 35 % for maintenance of forest roads. It seems that intro-
duction of i.e. toll, entrance ticket, tourist tax, environmental tax etc. is necessary. We
shall all be aware that also pure nature and its protection are simply not for free.

5. Summary

The basic aim of the study was raised by the crossing of different interests
in the natural environment and intensive tourist visit. The case study was perfor-
med at Pokljuka plateau in the Triglav National Park in Slovenia.

On the basis of the actual situation, evaluation of landscape and taking into
account the guidelines of several institutions concerned about the Triglav National
Park we suggest two-step strategy of traffic regulation. The strategy comprises resto-
ring of parking spaces, road barriers (first step) and soft approach in terms of infor-
ming and advising visitors (second step). In the first step the estimation of suitability
of landscape, long-term development of road facilities with additional informing are
the crucial elements. The second step means to reach the final situation in carrying
out the strategy as a whole. The whole system is presented by organized central par-
king spaces in the valley and on the plateau, organized substitutional public transport
to and on the plateau, system of informing and advising and propagating of alternati-
ve forms of comprehension of nature (hiking, cycling, horse riding etc.). The general
approach in solving traffic problems in natural environment should be to reach the
consensus among the institutions and associations interested in. Working group of
different experts seems to be the most effective way to find the optimal way how to
use and manage natural environment in close-to-nature way.
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OBIPYHTYBAHHS CIIOCOBY TPAHCIIOPTHOI'O OCBOEHHS
I'TPCBKOTI'O JICOBOI'O MACHUBY

HaBeneHo koHIENTyanbHy MOJETh TPAHCIIOPTHOTO OCBOEHHSI JTICOBOTO MAacHBY, SKa
OKPECIIIOE JTICO3aroTiBeNIbHY CTPATETIIO Ta € 3MOTY OOIPYHTYBATH TE€XHOJIOTIIO JiCOTpaH-
CIIOPTY Ha OCHOBI TIOPIBHSHHS MUTOMUX BapTICHUX MOKA3HHKIB OyMIBHHUIITBA JIICOBUX JO-
pir Ta 3arotiBii nepeBUHU. Mozens peanizoBaHo 3a OJIOKOBUM NPHHIUIIOM B CEPEIOBHUIII
Microsoft EXCEL. 3 BukopucTaHHAM po3po0JIeHOT MOJiesli BUKOHAHE MOPIBHSIHHS TpaH-
CIIOPTHOTO OCBOEHHS TIPCHKHUX JIICOBUX MacHBIB B YKpaiHChkux Kaprarax Ha 0a3i kouic-
HOTO JIICONPOMMCIIOBOTO TPaKTOpa Ta MOOUIBHOTO JINHBOBOTO O0JIaJHAHHS.

Kiro4oBi cioBa: nicoTpaHcopTHE MJIaHyBaHHS, T'yCTOTa JOPOXKHBOI Mepexi, Bap-
TICTB JIICO3aroTiBJ1 1 JOPOKHBOTO Oy TIBHHUIITBA.

Doc. O.A. STYRANIVSKY; student Yu.O. STYRANIVSKY — USUFWT, L'viv

Rationalization of timber transport technologies
under mountainous conditions

The presents a conceptual model of timber extraction, which outlines the harvest
strategy and permits a justification of the technology and the technical means for timber
transport by comparing of the allocated unit costs of timber harvesting and road constructi-
on. A model is presented on the sectional principle in the software Microsoft EXCEL. The
developed model allowed for a comparative analysis of different transport technologies un-
der mountainous conditions in the Ukrainian Carpathians.

Keywords: forest transportation planning, density of the road network, cost of the
timber harvesting and road construction.

Beryn

Opna 13 HalBaXXJIMBIIIKUX MPOOJIEM JICOTPAHCIIOPTHOIO TJIaHYBaHHS MOJIs-
ra€ B MPUUHATTI PIIICHHS IIOJI0 MOKJIMBOCTI 3aCTOCYBaHHS HAa3€MHOi, JIMHBOBOI
YM MOBITPSHOI TEXHOJIOTIT TPaHCIIOPTYBAHHS, [0 B CBOIO YEpry MOB'SI3aHO 3 OLIiH-
KOO TPAHCHOPTHOI JOCTYITHOCTI JIICOBOI'O MaCHUBY.

Maiixke BCl HAyKOB1 JOCHIIPKEHHSI, IO CTOCYIOTHCS MOJIETIOBAHHS JIICOT-

! VipainchKuii 1epkaBHuii TicoTexHiunmil yHiBepcutet; By ['enepana. Uynpunku, 103, 79057 JIbsis, YipaiHa,
Enextponna nomra: styran@forest.lviv.ua
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