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CATEGORIZATION OF FOREST ROADS ON THE BASIS OF THEIR
MULTIPLE USE AND SOCIAL NEEDS

1. Introduction

Road means life — the sentence is originated from oldeR&rom the very be-
ginning roads are closely connected to humanity. Old mdthave been aware in im-
portance of good traffic connections for military andrechant purposes. Yet the first
road connections in Slovenia come from the Roman's ¢heriothat time forest repre-
sented the source of energy what had the great impertant4" century for mining
and iron-works. Glass works were also presented ineBlam forests. Introduction of
the steam machine meant a revolution — water saw-mite wioved closer to forests.
Thus wood became the good. In 1849 Ljubljana andsfErieere connected by the rail-
way what represented woods as the goods. The fitsk radoout the forest roads arose
from Trnovski gozd at the end of L@entury. Planning of the forest roads also comes
from that period. Railway and carts put by animals eodarriage were substituted by
motor wheels after”® World War. Forest roads were adapted to the means ofl wo
transport. Opening up of the forests started by introductianachine construction of
the forest roads. Nowadays, there are approx. 1X656€rest roads in Slovenia that
perform the solid base for the quality forest managementtat is hardly realized with-
out forest communications (POTOCNIK 1993).

Especially the forest roads are necessary for the mareegevith forests. The
forest roads are the base for connections among otimemunications in the forests.
Traffic on the forest roads rises from:

- the forest management which is the fundamentalafalee forest roads,

« other users of the forest space (hunting, catéeding, gathering, recreation, tourism,
tripping, mountaineering, etc.),

- traffic through the forest space but not directbynmected to it (opening up the farms,
hamlets, villages, hunting cottages, etc.).

Forest roads with heavier traffic load (rised by prodeégtsocial or ecological
function) have to be complied to higher demands in nefaguality, maintenance,
transportability. On the other hand the forest roads loadidlighter traffic could be
more simple.

Demands for social and ecological functions of the ferase getting strength
due to development of society. The forest roads muatibpted to demands — they per-
form many of non-production tasks which are the conseguef modern living way.
The consequences of these trends will indicate as traffieasing on the forest roads.
The forest roads with heavier traffic load will have toepabled for the increased traf-
fic additionally. Higher share of non-forestry uses tbe forest roads will demand
higher standards of transportability, road equipment aathtanance of the forest
roads. As a result of these reasons standards of mante, road equipment and using
of the forest roads should be ordered for each catefdhe forest roads.
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2. Working method

The first part of the research will analyze the traffithaf forest roads in details.
We analysed almost 1/6 of the wholw forest roads in e8l@av (approx. 2.000 km of
12.500 km). Special inquiry list was formed where we fe#ld several data: name and
position of the forest road, ranks of existing servief®rest roads (productive and so-
cial), the estimated period of lasting of particular servi@msportability of the forest
road and some others. Numbers of district forestere vasked to take part in the re-
search and we managed to cover all the typical regioBirenia.

3. Results

3.1. Analysis of the forest roads' uses

We analyzed 15 of the most important uses (productivesacidl) of the forest
roads:

1. forestry use 2. opening up the villages

3. hunting 4. opening up the cottages

5. opening the farms 6. opening the hunting cottage

7. opening the wildlife reserves 8. opening the ntain cottages

9. transit use 10. tourist use
11. police use 12. agriculture use
13. military use 14. gathering use

15. sport and recreation.

In sample of 2,172.6 km of the forest roads we foumd33 % of main roads,
32 % of turnings of the®llevel, 13 % of dead-end turnings, 13 % of turningthef2*
level, 6 % of transit forest roads, 2 % of turnings of3Adevel and 0 % of turnings of
the 4" level. Therefore Slovenian particularities are not widestoaeeas but incorpora-
tion of minor forest areas into urban landscape.

Considering the different uses of the forest roadsdieetheir presence is impor-
tant in general their duration per year. Therefore we chdde time dimension for
measuring their relative importance. We implemented as #rthénproduct between
the length of the forest road and the duration of the p&titse per year (daykilome-
ters — daykm). On an average we found 3.8 usesdbtlest roads for each of the ana-
lyzed forest roads. We considered two most important efstee forest roads as they
contribute the most to the total traffic load of the foreats.

The forestry use of the forest roads is the most impor@ther interests on the
forest roads are strongly represented as well. Regptta whole opening up of the
farms and hunting are important. The main forest roadswanings of the *ilevel have
the highest traffic load — 2/3 of uses of the forest sgaetform on them. Turnings of
the 29 level and dead-end turnings have approx. 11 % oftdts use of the forest
roads. Turnings of thé%and 4" level have the least traffic loading.

As a whole the forestry use of the forest roads ptes#) % of the total use of
forest roads. Hunting and opening the farms are tbe which are relatively important.
Together they present 70 % of the total use of thetfovess.

The forestry use of the forest roads performs 16 %hermain forest roads and
12 % on the turnings of thé'level according to the total use of forest roads. There a
also important the uses like hunting and opening thesam the main forest roads and
on the turnings of the 1st level and hunting on the deadgnithgs.
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Table 1. Contributions of particular uses and sittians of the forest roads to total traffic use
of the forest roads

Main | Turning | Turning | Turning| Turnin Transit

FOREST | forest [of the !of the 29of the 3] of the Dtﬁ?r?iﬁgd forest | TOTAL

ROADS road level level level level (%) road (%)

(%) (%) (%) (%) (%) (%)

Forestry 15.90 12.30 4.10 0.58 0.0y 4.7 247 800
Hunting 5.98 5.36 1.72 0.33 0.0( 2.61 0.7 16Jf6
Farms 6.79 2.59 1.14 0.17 0.12 1.0p 0.87 1274

USE OF

=

wildlife
rosorvas | 149 2.46 1.84| 0.04 000 034 o 64
Villages | 2.39 0.67 0.15] 004  0.00 0.9 096 511
Transit 1.10 1.49 0.25]  0.04  0.0( 0.00 1.00 349
Tourism | 2.05 0.42 0.38] 014 0.0( 0265 017 347
Sport+
Rooortion  1.63 0.26 012 o013 0.2 011 o016 2.4B
Cottages | 1.00 0.54 004 oo0p 00p 053 o0p2  2p1
Police 0.39 0.47 0.46| 019 0.0 019 041 199
Hunting
cottages | 080 0.61 006 000 0.00 001 o1 14
Gathering| 0.46 0.28 0.12 | 000 002 0174 oaF  1.dp
Military | 0.42 0.26 0.20 | _0.09] 0.00 033 _0.0p  1.3p
Agriculture| 0.18 0.19 0.07| 0.01] 0.00 01 0.0z o4
Mountain | 5q 0.17 002 002 0.00 ood odo 04p

cottages
TOTAL 40.83 28.08 10.69 1.69 0.28 11.3p 7.04 100Qj00

3.2. Analysis of the forest roads' transportability

The importance of the forest roads and the particukanfithe forest roads were
analyzed by the transportability of the forest roads (PONIB 1996). We paid atten-
tion to examining the exploited transportability of fbeest roads. Thereby we are able
to compare the importance of the forest roads' frees the local point of view. The
majority of the uses of the forest roads exploit the tramabitity of the forest roads be-
tween 50 % and 70 %. The uses of opening the farohvillages perform the highest
level of exploited transportability.

Main forest road

The uses of the forest roads at opening up of the famdsvillages exploit
transportability in whole. They are followed by uses lfgeestry, hunting and police
with 3/4 of exploited transportability. 2/3 of available transglaility exploit uses like
tourism, transit, opening up of cottages and hunting cottdge®f available transport-
ability exploit uses like sport and recreation, militaryd aypening up of wildlife re-
serves. Agriculture and gathering exploit transportatilf the forest roads to 1/3.

Turning of the T level

Opening the farms and villages exploit transportabilityhef forest roads com-
pletely. Agriculture and gathering exploit 1/4 of availalEnsportability. Majority of
uses of the forest roads exploit less available trarembty comparing to the main for-
est roads.
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Turning of the 2 level

The level of exploited transportability is similar to turningshef ' level. Uses
in opening up of the farms and villages exploit tramsmlity most completely. We
found out 2/3 of exploited transportability at uses like $tsg transit, police, military
and opening up of wildlife reserves.

Turning of the ¥ level

There are uses of the forest roads which exploit aailransportability com-
pletely (opening up of farms and mountain cottages, mil&sg police). On the other
hand there are uses with decreasing level of exploitailbhle transportability (for in-
stance forestry, hunting, gathering).

Turning of the % level
The absence of majority uses is significant. For all thbeeyses of opening up
of the farms and cottages exploit available transpititiab

Dead-end turning

Transportability is well exploited by the uses of openingofithe farms, vil-
lages, military and worse exploited by both seasona (mgriculture and gathering).
More than 1/2 of available transportability exploit the uges police, opening up of
cottages, hunting, tourism, forestry and opening up ofihg cottages.

Transit forest road

The majority of uses on the forest roads exploit thespanability between 1/2
and 2/3. Opening of the hunting cottages stands ovewarage and gathering stands
below an average with 1/5 of exploited available trariapdity.

3.3. Categorization of the forest roads

On the base of the performed analysis we could conthadeéhe forestry use is
the most important and — according to this statement —dinlate required technical
elements, road equipment and maintenance of the fo@ds.rBeside that, a factor that
would consider life interests for presence of the particuta of the forest roads, is
missed. Earlier we discussed about the level of the igsglransportability of the for-
est roads. Exactly that factor is the one that containsatial point of view — interest.

Therefore we divided the uses of forest roads intmds:

« Uses which exploit transportability of the forestids by around 100 % are presented:
opening up of the villages and farms. The groupgmés 10.7 % of the analyzed roads.

» Uses which exploit transportability by more than%5- opening up of the mountain
cottages, cottages and hunting cottages, milifaljce and transit. The group represents
9.8 % of the analyzed forest roads.

« Uses which exploit transportability of the foresads by 66 % — forestry, hunting, tour-
ism, sport, recreation and opening up of the viédheserves. The group represents
75.5 % of lengths of the analyzed forest roads.

« Uses that exploit available transportability byslé#zan 50 % — seasonal uses (agriculture
and gathering) are presented. The group repredéyitof the analyzed lengths of the
forest roads.

According to the Slovenian forest legislation (1994, 1996) merged the
groups into three main categories of the forest roads.
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Table 2. The united uses of the forest roads

Length . A
Duration o .
of the Exploited trans}
USE OF THE forest the use of [portability of thd Description

FOREST roads forest road Frorest roads (%4)

ROADS (km) (daykm)

Villages 3.0% 5.2% 100.0 % Marked public use, high
Farms 7.7 % 13.0% 99.1 % Category level of exploited
Transit 35% 45% 89.2 % 1 tranSportabilityl;( local

. communities take-ovef
Mountain cottage 0.4 % 0.5% 87.9% their management
Police 1.4 % 1.8% 93.4 %

Military 0.9% 12% 86.6 %

Cottage 2.0 % 2.3% 79.2% .
Hunting cottagdl 1.6 % 1.6 % 74.7 % Important public use,
Tourism 35 0)) 33 67 4% Category  level of exploited
Sportand [ 2.8%| 24 % 511% | ° transportability is

recreation
Agriculture 0.9% 0.6 % 48.4 %
Gathering 3.1 % 13% 31.0%
Hunting 182% 16.7% 67.5% Marked forest
Wildlife reserve| 8.2 % 6.3 % 57.7 % |Category management's use o

Forestry 428% 39.2% 65.3 % 3 forest roads includin

wildlife management

Category 1: Mark GI/1. Public use of the forestdo#s stressed and predominated. Public traf-
fic is presented daily and it is important for tife of people. Uses like opening
up of the farms, villages, mountain cottages armmotourist objects and transit
use of the forest roads are presented in the gBilip High level of the exploited
transportability is significant. The group represeh4.6 % of analyzed forestry
roads' lengths. Calculating of all the forest roedSlovenia the group GI/1 would
present 1,850 km of the forest roads.

Category 2: Mark Gl/2. Public use of the forestd®d important, but not as much as local
communities would take-over their maintenance. U$es like tourism, sport, rec-
reation, police, military, agriculture, gatherirapening up of the hunting cottages
and cottages are presented. The group Gl/2 refise$6r2 % of the analyzed for-
est roads' lengths. The level of exploited transility of the forest roads is
variable and with a local character. Calculatinglbthe forest roads in Slovenia,
the group GI/2 would include 2,050 km of the fonextds.

Category 3: Mark GlI. Group is the most extensind eepresents 69.2 % of the analyzed for-
est roads' lengths (8,750 km in Slovenia). Usepaesented as rising due to man-
agement with forest's ecosystem (not only forestagament but wildlife man-
agement as well). The combination of uses is psidesally correct. According to
the extension of the group it is reasonable toddivt into 2 subgroups: the main
forest roads (Gll) and the side forest roads (Glhe average traffic load of 12
vehicles per forestry exploited day is proposea aelimitation among the main
and the side forest roads (counting at a junctidorest road to a public road).

4. Standards of maintenance, road equipment and wayf use of the forest roads

The group of the forest roads which has the differeffidi@mad has to be com-
plied to the specific requires (technical elements, standdrdsaintenance and road
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equipment). Forest roads with marked public traffic Haviee complied to the different
standards as those with marked forestry traffic. Thezefgr defined wider frames of
standards of maintenance, road equipment and way of use

Category GI/1

Public traffic is predominated. Due to the character ofrddéic local communi-
ties take-over their management. Regular maintenancevhobb-year-lasting trans-
portability should be ensured. In case that local conities are not available to take-
over their management, roads are classified to theargt&/2.

Category Gl/2

MAINTENANCE: roads should be transportable the wholary&egular main-
tenance of carriage-way, culverts, ditches, etc. and wintEntenance (ploughing,
sanding) should be ensured.

ROAD EQUIPMENT: at the beginning of the forest road¢h@re placed marks
which are showing the road is a forest road, with resrgssign-posts, other warnings
(speed limit, general warnings, allowed axle pressei®). In front of the dangerous
sites there should be placed signs of warnings anal p&rapets.

WAY OF USE: no limits for personal traffic, the possilyilf truck traffic re-
garding the temporary restriction of axle pressure (afteg-lasting rains and during the
period of thawing).

Category GlI

MAINTENANCE: roads should be transportable the wholary&egular main-
tenance of carriage-way, culverts, ditches, etc. and wmgntenance (ploughing,
sanding) should be ensured.

ROAD EQUIPMENT: at the beginning of the forest road¢h&re placed marks
showing that road is a forest road, the category of ttestf@oad, necessary sign-posts,
other warnings (speed limit, general warnings, alloweeé pxéssure, etc.). In front of
the dangerous sites signs of warnings and metal pasiprikl be placed.

WAY OF USE: no limits for personal traffic, possibility ofethruck traffic for
temporary restriction of axle pressure (after stromgsrand during the period of thaw-
ing).

Category Gilll

MAINTENANCE: only regular maintenance of culverts, dish etc. should be
ensured. Maintenance of carriage-way and winter mantanare irregular — according
to needs of the forest management. Roads are not aglyesmnsportable the whole
year.

ROAD EQUIPMENT: roads have no signs and road furniture

WAY OF USE: roads can be closed for the public trafficaés could be closed
for the truck traffic after strong rains and during tleeqd of thawing.

5. Summary

Forest communications (especially the forest roads) aresseagefor the man-
agement with forests. The forest roads are the bassoforections among other com-
munications in the forests. Traffic on the forest roakssrfrom:

- the forest management which is the fundamentalafallee forest roads;
» other users of the forest space (hunting, catdeding, gathering, recreation, tourism,
tripping, mountaineering, etc.);
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- traffic through the forest space but not direcibynigected to it (opening up the farms,
hamlets, villages, hunting cottages, etc.).

Forest roads with heavier traffic load have to be comptiddgher demands in
mean of quality, maintenance, transportability. On the otlad hthe forest roads
loaded with lighter traffic could be more simple.

Demands for social and ecological functions of the feragse getting strength
due to development of society. The forest roads muatibpted to demands — they per-
form many of non-production tasks which are the conseguef modern living way.
The consequences of these trends will indicate as traffieasing on the forest roads.
The forest roads with heavier traffic load will have toepabled for the increased traf-
fic additionally. Higher share of non-forestry uses tbe forest roads will demand
higher standards of transportability, road equipment aathtamance of the forest
roads. As a result of these reasons standards of mamnte, road equipment and using
of the forest roads should be ordered for each catefdhe forest roads.

Forest roads in Slovenia have the tradition of planning. Toegtitute an im-
portant part of the Slovenian road network. Forest roaddestined to forest managing
and to other non-forestry users. In the present reséaratost frequent uses of the for-
est roads were analyzed. Intensive particular uses détbst roads influence upon the
quality of their maintenance, road equipment and way af tise. Considering this fact
as a base we performed the categorization of thet iaads

The forestry use of the forest roads is the most impbeataah presents 40 % of
the total use of the forest roads followed by the huntig?) and opening the farms
(13 %). 2/3 of the total use of the forest roads aréopaed on the main forest roads
and turnings of the®llevel. The least loaded are the turnings of fAardd 4" level.

The local characteristics influence upon the importancpasficular use. We
improved the results of the previous analysis by the sisabf the transportability of
the forest roads. The majority of the uses of the fomsds exploit the transportability
between 50 % to 70 %. On the base of the exploitedpatability we joined the uses
of the forest roads into 4 groups:

- in the ' group there are the uses which exploit the tramshitity of the forest roads by
approx. 100 % (opening the farms and villages),

« in the 2 group there are the uses which exploit the tramabpitity of forest roads by
more than 75 % (opening of the mountain cottagatages and hunting cottages, police
and transit),

- in the 3° group are appear the uses which exploit the toategility by around 60 %
(forest%, hunting, sport and recreation and opgiiie wildlife reserves

- in the 4" group are found the uses which exploit the trariapdity by less than 50 %
(agriculture and gathering).

Finally 4 groups were joined into 3 categories:

« marked public use, high level of exploited transglaitity, local communities take over
their managing,

« important public use with variable level of expéalttransportability,

» marked forest management's use including the ¥gldlianagement. According to the
extension of the group, it is divided into 2 suhgrs: the main forest roads (Gll) and the
side forest roads (GlIl). The average traffic laddL2 vehicles per forestry exploited
day is proposed as a delimitation among the mairttas side forest roads.
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The framed standards of the maintenance, the roadregoipand the way of
use are prescribed for the particular categories of testfooads. The categories with
important public (non-forestry) use should fit to higher dedsaas the categories with
less intensive and first of all forestry traffic.
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YKPATHCBKA JIMCHICTDH B KOHTEKCTI EKOJIOT'O-
EKOHOMIYHOTI'O BYUEHHSI i CIIEHAPIIB CBITOBOI'O PO3BUTKY
CraHoBIIeHHsT YKpalHH K CY4aCHOI PO3BHHYTOI JIeprKaBH i CIIPOMOKHICTb 3a0e3MedyBaTH
CBOT HaIliOHAIIbHI IHTEPECH 3HAYHOIO MIpOIO 3aJIeXkaTh Bij il HOBHOLIHHOTO BXOJDKEHHS Y CBiTO-
BUil LMBii3aniiinmii nporec. BupitieHHs 1boro 3aBianHs BuMarae (JOpMyBaHHS cTparerii po3-

BUTKY YKpaiHH, 10 0a3yeThCs Ha Cy4acHUX CBITOIVIAIHMX MPHHLIMIAX, BpaxoBye (GyHIameHTa-
JIbHI TeHAEHLIT PO3BUTKY Cy4acHOTO CBITY Ta 3/1aTHA JIaTW JOPOTOBKA3M y TiJHEe MallOyTHE.

Doc. Victor Vovk — Kyev

Ukrainian reality in the context of Ecological-Ecanomic Doctrine and scenario
of world development
Formation of Ukraine as contemporary developedeStatl capability to support national
interests in many respects depends on its compeit¢eting into world civilization process. For
this task solving it's necessary to elaborate teeeldpment Strategy for Ukraine on the base of

modern Weltanschauung, takes into account fundahtamdencies of development the present-
day world and is able to give the directions towsarespectable future.

ExoJi0ro-ekoHOMi4He BUYeHHs Ta IJ100aJIbHI clleHapii pO3BUTKY

Sk Bimomo, cydacHa iHAyCTpiajbHa IMBiNI3aLlisf, IO CTPIMKO PO3POCTAETHCS,
royvaja BUUepIyBaTH iCHYIOUY pecypCHO-EKOJIOTiUHY Hillly Ta BXOJHTh B €MOXY TUIaHe-
TapHOI KPW3H, IO OXOILTIOE Pi3HOMAHITHI acIeKTH JIOACHKOTO KUTTS. HemomymeHHs
pO3ropTaHHs Li€i KpU3HU € TOJIOBHUM 3aBJaHHAM JIFOJICHKOI HuBinizauii y XXI cTomiTTi.
ToMmy NMpUPOTHUMU € CIPoOU PO3POOUTH TIEBHI JOBIOCTPOKOBI MPOTHO3M Ta CIEHAPii
CBITOBOTO PO3BUTKY SIK Ha OCHOBI MaTeMaTHYHOTO MOJEITIOBAHHS, Tak i Ha 0a3i cycrmi-
JILHO-IHCTUTYLIIITHOTO aHaizy.

! 3acr. JMPEKTOPa IHCTUTYTY CTanoro po3BUTKY
2 Deputy director of Sustainable Development Inggitu
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