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HISTORY AND IMPORTANCE OF "OPERATION ROADS"
IN JAPAN

In Japan, the forest road standard is prescribed by Forest Road Regulation. A forest
road is fit for truck transportation. In this report we will use the term "operation road",
instead of spur road. Operation roads are constructed for certain forestry vehicles such as
forwarders and small trucks. Operation roads in Japan have been constructed and develo-
ped by eager foresters according to the local conditions of forestry. Operation roads have
simple structures and only a small earth work is required for construction. There are so
many original ideas in different regions. A dense forest-road network enables not only low
cost harvesting but also all forestry operations such as pruning and thinning. Operation ro-
ads in the plantations will save the natural forest resources, and those in the natural forests
realize a low-intensity and high-frequency selection cutting system. When a road is
constructed, photosynthesis of trees facing the road is increased and the amount of leaves
is also increased resulting in the promotion of root growth. Increased roots will make poro-
us soil and hold soil and rocks, and retain more water. This is the effect of road network on
water and soil conservation. If operation roads are constructed appropriately according to
the plan, they will contribute to sustainable forestry and global environment.

Keywords: environmental conservation, forest road, operation road, sustainable fo-
restry

IIpogp. Xioeo CAKAI — Toxiiicokuii nicosuii yu-m y Xoxkaiioo, Anonis

IcTopis Ta BaxuBicTh ''rocniogapcskux aopir' B AAnonii

B fInowii aie nicoBuii TOpOXKHiM cTaHAAapT, 3T1THO SKOTO JiCOBa JOpOra npu3HaueHa
TSl TIEPEBE3CHHS BaHTAX1B aBTOMOOLIAMU. B 1iif cTaTTi 3aMicTh TEPMiHY JICOBO3HUMN BYC
BUKOPHUCTOBYEThCS TepMiH "rocnofapcbka nopora”. Taki JOporu CTBOPIOIOTHCA ISl TIEB-
HOT'O BHJy JIICOTPAHCIIOPTHOTO 3ac00y, HAPUKJIaA: COPTUMEHTOBO3 UM Majla BaHTa)KiBKa.
Focnoz[apcm(i JI0poru B SnoHIT MPOEKTYIOThCSA Ta OYIYIOTHCS MpalliBHUKAMHM JTICOBUX TTijI-
MPHEMCTB 3riIHO MICIIeBHX BUMOT. BOHM CIIOpYJUKYIOTBCS, SIK MIPABUIIO, TPOCTOT CTPYKTY-
pH 1 He HOTpe6y10TL BUKOHAHHS BEJIMKOTO 00'€eMy 3eMIISIHUX p061T B pizHux perloHax ic-
Hye 0araTo OpWTiHAJIBHUX imel moxo OyxiBHunTBa 1ux nopir. lllimpHa Mepexka JicoBuX
Jopir 3abe3nedye HU3bKY BapTiCTh HE TIIBKU JICOTPAHCIIOPTHUX OMEpallii, ane W iHIIMX
JicOTOCnoAapchkux podiT. ['ocogapchki TOPOTH CHOPHSIIOTH 30€pEKEHHIO MPUPOIHUX JTi-
COBHX PECypcCiB, AIOTh 3MOTY peaji30ByBaTH 4acTi BUOIPKOBI pyOaHHS 3 HU3BKOIO 1HTEH-
cUBHICTIO. B 1epeB, 1m0 pocTyTh Oinst y3014us MOKpamryeTbes (pOTOCUHTE3, 3pOCTaE Kiflb-
KIiCTh JIMCTA 1, SIK pe3yJIbTaT, 301IbIIY€ETHCS KOPEHEBUI picT. 301IbIIEHHS KOPIHHSI POOHUTH
IPYHT MOPUCTHM, CIpPHUs€ YTPUMAHHIO B HbOMY BOJIOTH Ta KaMiHHSA. B 1poMy mossrae
BIUTUB JIOPOXXHBOT MEPEXi Ha 30€pEKECHHSI BOJHUX Ta IPYHTOBUX pecypciB. SKIIo rocmo-
JapcbKi Joporu OytyBaTH BIAIOBIAHO 1O IUIaHY, BOHM CHPUATUMYTh CTAJIOMY PO3BUTKY
JICOBOTO TOCMOIAPCTBA Ta JOBKULIS B IIIIOMY.

Kiio4oBi ciioBa: 30epexeHHs TOBKULISA, JIICOBI JOPOTH, TOCTIOAAPCHKI JOPOTH, CTa-
JIMA PO3BUTOK JIICOBOTO TOCIIOIAPCTBA.
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Introduction

The forest-road network is indispensable for practicing forestry operations.
The forest road network is composed of forest roads and spur roads. Spur roads us-
ually have a lower standard than forest roads and supplement forest roads.

In Japan, the forest road standard is prescribed by Forest Road Regulation
(Table 1). A forest road is fit for truck transportation. A spur road is also called, strip
road, hauling road, yarding road, or skidding road, but in this report we will use the
term "operation road", which is a direct translation from the Japanese term, instead
of spur road. Operation roads are constructed for certain forestry vehicles such as
forwarders and small trucks. Logging trucks sometimes cannot use operation roads.

Table 1. History of operation roads in Japan

The optimum forest road space theory by Donald Matthews.
End of World War II.
Forest Road Regulation was enacted.
Fuel revolution

Reinforcement Plan of Productivity for national forests was established and fo-
rest-road network plan was established.
Rationalization of Forest Road Task Prospectus in national forest. It was deci-
ded that forest rail ways must be converted to forest road.
FAO/ECE Symposium on forest-road network at Geneva.
Three wheeled forwarder was developed (Figure 1).
Concept of operation roads by H. Steinlin was introduced by S. Kato.
Forestry Basic Law was enacted.
First Forestry Structure Improvement Project for private forests, which empha-
sizes onsolidation of forest road, started.
Operation trails for silviculture were subsidized by the government.
Development of high-density forest road networks in national forests started.
Statistics of operation roads started.
Four wheeled forwarder was developed (Figure 2).
Forest Road Regulation was revised. Factor of vehicle speed was introduced.
Second Structure Improvement Project, that emphasized strengthening

of the management of forest owners' associations, started
First oil crisis.
Mini-forwarders with rubber crawlers were introduced mainly on Shikoku is-
land (Figure 3).
Third Structure Improvement Project started.
Back hoes began to be used for forest road construction instead of tractor sho-
vels.
Forest Road Regulation was revised. Lowest standard was added.

Hydraulic grapple loaders became popular (Figure 5).

Processors and harvesters were introduced.

Fourth Structure Improvement Project, that emphasized the introduction of
processors and harvesters, started.
Domestic tower yarder was developed
Fifth Structure Improvement Project started.
Sixth Structure Improvement Project started.
Forest Road Regulation was revised. The monorail was added.
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Operation roads in Japan have been constructed and developed by eager fo-
resters according to the local conditions of forestry. There are so many original
ideas in different regions, and the forest-road network reflects the policy of forest
owners or forestry leaders in the region.

This is a report on the development of operation roads in Japan and the role
of operation roads in forestry and environment management. Temporary roads
such as skidding trails are classified into logging facilities, and are not included in
a forest-road network.

Introduction of the concept of operation road

After World War II, Japanese people planted coniferous trees sugi (Crypto-
meria japonica) and hinoki (Chamaecyparis obtusa), year by year. A fuel revoluti-
on occurred in the mid-fifties and accelerated the conversion of broad leaved trees
to conifers. Plantations have now reached 10 millions hectares, and they occupy
41 % of forest area that equals about a quarter of land.

The main harvesting system of private forestry in Japan before forestry mec-
hanization was sledding by manpower or horses. In the early seventies, small-size
machines of yarders and forwarders were introduced, and in the mid-seventies most of
the harvesting systems were mechanized (Figures 1 and 2). Forestry Structure Impro-
vement Project played an important role in mechanization of small-scale forestry.

Figure 2. Prototype four whel forwarder on the operation road (1981) |2]
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The concept and significance of operation roads [4, 5] were introduced
from Europe by Seihei Kato in 1964. At that time operation roads meant temporary
trails for logging. Hans Steinlin emphasized intensive utilization of forest area, and
noted that every stand must be connected to Forststrasse by Riickgasse. For intro-
ducing machines and vehicles, logs at the operational site must be carried to forest
road in a short distance at a low cost, and at the same time, the remaining growing
trees must be protected. His concept was surprisingly identical to the concept on
operation road we have today.

At that time the Japanese economy was just achieving rapid growth. Before
the proclamation of the Forestry Basic Law in 1964, whose main target was the incre-
ase of forestry production, improvement of productivity, and the increase of income
for forestry workers, the forest road was recognized as infrastructure of forestry, and
policy on forest road was discussed enthusiastically. The recognition of the importan-
ce of forest roads seemed based on the practical use of mechanized road construction.

In about 1975, the plantations began to require thinning, and such various small
harvesting systems for thinned logs such as mono-cable, monorail, and mini-forwarders
were developed. Mini-forwarders were accepted widely by small-forest owners.

Figure 3. Mini-forwarder with rubber crawlers on an operation road 1.5 m
in width (1984) [2]

Taking opportunity of the oil crisis in 1973, construction of operation roads
increased instead of forest roads of high standard, and various combinations of
operation roads and mini-forwarders remarkably spread among private forestry for
the thinning of plantations (Figures 1, 2, and 3). Technologies of operation road
construction were born naturally and different among regions (Figure 4) [1].

However loading, unloading, and preheating were practiced by manual
work. Loading logs on the loading platform of forwarders was heavy work. Fortu-
nately, grapple loaders were introduced from Scandinavia in about 1986, and the
operational efficiency of loading and unloading was greatly improved (Figure 5).
Operational systems of processors and harvesters have spread not only in national
forests but also private forests since about 1989. Recently construction technology
has advanced markedly owing to the new development of road-making machines
(Figure 6) [2].
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Figure 5. Mini-forwarder equipped with a grapple loader on an opeation road 2.3 m in
width (1987) 2]

Difference in the function between forest roads and operation roads

If forest roads are compared to arteries, operation roads are capillary ves-
sels. Forest roads develop like a line, and operation roads are distributed all over
the forest area like a mesh. Function of the operation roads is the same as that of he-
licopters. But operation roads require less energy and can be used at any time. Ope-
ration roads support sustainable forestry management practically and substantially.

In Japan damage of forest roads by disasters is compensated by subsidy
from government or municipality when suffered from disaster. But operation roads
have no such subsidy because it benefits enterprises and is not covered by the Fo-
rest Road Regulation. Beneficiaries of operation roads must bear the maintenance
and the cost for recovery from disaster.

Therefore operation roads must be located efficiently and designed skilfully
adapting to natural conditions. Operation roads have simple structures and only a
small earth work is required for construction. Thus undesirable effects on environ-
ment can be minimized and the recovery from disaster is easy.
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Figure 6. New excavator that can rotate its arm (2003) [2]

Importance of operation roads

A dense forest-road network enables not only low cost harvesting but also
all forestry operations such as pruning and thinning. A forest-road network is a
fundamental infrastructure for intensive forest management.

Operation roads have multiple purposes and multiple functions, and are
used repeatedly. They play a leading part in forest breeding. Operation roads in the
plantations will save the natural forest resources, and those in the natural forests re-
alize a low-intensity and high-frequency selection cutting system. By the low-in-
tensity cutting, forests can be regenerated easily and maintain a healthy condition
and biodiversity. As a result, natural forests keep a high land productivity. Univer-
sity Forest in Hokkaido, the University of Tokyo, has practiced selection cutting
systems in natural forests constructing and using a high-density road network of
more than 40 m/ha since 1958 [6].

When a road is constructed, photosynthesis of trees facing the road is incre-
ased and the amount of leaves is also increased resulting in the promotion of root
growth. Increased roots will make porous soil and hold soil and rocks. Porous soil
and increased litter retain more water. This is the effect of road network on water
and soil conservation [3].

If operation roads are constructed appropriately according to the plan, they
will contribute to sustainable forestry and global environment.
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Y/IK: 338.48 + 379.854 +625.7 Ipog. b.A. TOJIOAT, 0-p mexn. nayx —
In-m mypusmy i menedycmenmy Ilpuxkapnamcokozo
yH-my im. Bacuna Cmeganuxa

bYAIBHUITBO ABTOIJISIXIB - 3AIIOPYKA EOEKTHBHOT'O
PO3BUTKY TYPUCTCBKO-PEKPEAIIIMHOI IHAYCTPII B
YKPATHCBKHX KAPIIATAX

[IpencraBneHo iHpopMallio MPo 3HAYEHHS 1 CTaH TipChbKUX 0AaCEHHOBUX €KOCHCTEM
VYkpaincekux Kapnar. OOrpyHTOBaHO HeOe3MeKy, sika MO)Ke BUKIMKATH HETaTUBHI HACHTI-
KU Y CTPYKTYpl 1 (yHKI[IOHYBaHHI OaceiiHOBUX €KOCUCTEM TipchbkuX pik. IIponoHyeTbes
OyIiBHUIITBO aBTOMOOUTHHHX IUISAXIB, SKi ICTOTHO 3MEHILIATh AaHTPOIIOTCHHE HABAHTAXKEH-
Hs B1JI PO3BUTKY TYPHUCTChKO-pEKpearliiinoi inaycTpii B Ykpaincpkux Kapmarax.

KnrouoBi ciioBa: GaceiiHoBa ekocrcTeMa, (YHKITIOHYBAHHS, JTICOBI IIEHO3H, aBTOILISIXH.

Prof. B.Ya. HOLOYAD - Institute of Tourism and Management
of the Precarpathian Vasyl Stefanyk University

Construction of motorways is the precondition of the effective development
of the tourism-recreational industry in the Ukrainian Carpathians
The article depicts the information about the role and the state of mountain basin
ecological systems of the Ukrainian Carpathians. The author substantiates the danger,
which could lead to negative consequences in the structure and the operation of basin eco-
logical systems of mountain rivers.
The author suggests that motorways are built, which will essentially decrease the
anthropological load, which is caused by the development of the tourism-recreational in-
dustry in the Ukrainian Carpathians.
Keywords: basin ecological system, operation, forest centres, motorways.
VY 4gac mpucKOpeHOro HayKOBO-TEXHIYHOI'O IIporpecy mnpodiiemMa 30epekeH-
HSl MIPUPOJIHUX E€KOCHCTEM, IX CTAOUIBHOCTI 1 O10pI3HOMAHITTS Ta PaliOHAJIBLHOTO
BUKOPHUCTaHHS NPUPOJHUX PECYpCiB HAOyBa€ BaXKJIMBOIO 3HAUYCHHS. TakuM YUHOM
T€3a PO T€, L0 MPUPOIHE CEPENOBHIIIE € BAXKJIMBA YMOBA JKUTTS JIIOAUHU CTAC BCE
OUIBII aKTyalbHOIO. JIIOJCTBO YCBIJOMITIOE, 110 KUTTS Ha IUIAHET1 3eMJisd MOXKe 1C-
HYBaTH TUIbKU Y B3a€MO/I11 )KUBUX OPraHi3MiB 13 TOBKULISAM.

Mix JIOAMHOIO 1 TPUPOAOIO MOCTIMHO ICHYE B3a€MO3B'I30K, SIKUW 311 CHIO-
€TbCA y IBOX (popMax — €KOJOT1uHIM 1 ekoHoMiuHii. Exoisoriyna ¢gopma 3B's3Ky
HIAMOPSAAKOBaHA JIFOYUM 3aKOHAM MPUPOIH, SIKI 3BOASATHCS JI0 TOTO, IO IIPUPOJIa

176000 m. Iano-Dpankiserk, By1. YopHoBoa, 1, [HCTHTYT TypH3My i MeHeKMEHTY, Kadeapa opraHisaii Typuc-
THYHOI JisIbHOCTI, T. 77-88-21
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