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Yoshinori MIYAMOTO", Hideo IGARASHI' — The Tokyo
University Forest in Hokkaido

NATURAL FOREST MANAGEMENT AND FOREST
ROAD NETWORK

A selection cutting system in a natural forest will not be successful without thought of
profit. This paper shows a successful example: the natural forest management of the Tokyo
University Forest in Hokkaido. The forest has gradually been improved to the high producti-
ve multi-layered forest keeping the original natural diversity and high stock volume. The ma-
nagement and operations of felling, planting, and tending should be done for the improve-
ment of forest, in other words, quality, health and productivity of remaining stands must be
better than before after the repetitions of harvesting. The method of natural forest manage-
ment of the Tokyo University Forest in Hokkaido is called “Rinbun-segyouhou’; which me-
ans forest management based on the stand characteristics. The cutting intensity is 16 % in
volume every 10 years, or it is 17% every 20 years. From 1955 forest railways were conver-
ted to forest roads, and extended to 930km in 2004. Density is 41 m/ha. By the presence of a
forest road network at a high density in a natural forest management, even standing trees at a
low price can be sold. All forest roads have truck transportation capacity. The forest roads
are classified into three classes, that is, “main road”, “management road” and “operation ro-
ad”. The main roads are constructed along main rivers or calm ridges and connected to pub-
lic roads. In non-snow seasons, 11-ton hauling trucks are always able to pass through. The
management roads are constructed through 5-6 compartments or their boundary, and connec-
ted to main roads or public roads. The operation roads are constructed in the blank space of
roads and through 1-4 compartments. Roads occupy only 2.4% of the whole area of a forest,
and the trees along roads grow well due to the increased photosynthesis. Cut slope someti-
mes provides a new environment suitable for certain rare plants.

Keywords: forest road, natural forest management, operation road, Rinbun-segyou-
hou, selection cutting

Howinopi MIIMOTO, Xioeo ITAPAILII — Toxiiicokuii nicoguii
yH-m y Xoxkkaitoo, Anonin

Benenns J1icoBoro rocnoaapcTna i Mmepeska JiCOBUX J0pir

Cuctema BHOIpKOBOTO pyOaHHA Jicy He OyJe YCIIIIHOIO, SKIIO HE JAyMaTd Ipo
MaiOyTHIN mpuOyTOK. Y CTATTI HaBEeIEHHUI MPUKIA]] YCIIITHOTO BEACHHS JICOBOTO TOCIIO-
napcersa B yicax Tokiiicbkoro nicoBoro yH-Ty, Hokkaiino. IlpogyKTUBHICTb J1ICOBUX MacH-
BiB OyJia IMOCTYTIOBO TMOJIMNIICHA 13 30€peKEHHSAM OPUTIHATBLHOTO IPUPOIHOTO Oiopi3HOMA-
HITTS Ta BUCOKOro o0'emy mpupocty. Jlicorocmnoaapchki poOOTH 3 MOCAAKH, AOTIIALY Ta
pyOaHHs Jicy OBHHHI BUKOHYBATHCS 3 JYMKOIO PO 3JI0POB'S Ta MPOAYKTHUBHICTH Jepe-
BOCTaHy. MeTo MPUPOIHOTO JIICOBOTO TrocrnoaapioBaHHs TOKIHCHKOTo JIiICOBOTO yH-TY B
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YxkpaiHcbKHil Jep:kaBHHI JIiCOTeXHIYHUI YHIBepCHTET

Xokkaino "Rinbun-segyouhou" 6a3yeTbcst Ha XapakTepUCTHKaX JepeBOcTaHy. IHTeHCUB-
HICTb py6aHL CTaHoOBUTH 16 % 00' emy koxHi 10 pokiB ab6o 17 % — koxni 20 pOKiB v
1955 poui sicoBi 3ami3HMLI Oy 3aMiHEH] aBTOI0pOTaMH, TyCTOTa SIKUX y 2004 poui ckia-
na 41 m/ra 3aranpHOI0 MOBXUHOIO 930 kM. 3aBISKH BHCOKIi FyCTOTl J'IlCOTpaHCHOpTHOI
Mepexi HaBITh HU3bKO BapTICHI JAepeBa MOXKyTh OyTH npozaHi. Bei micoBi joporu npuaat-
Hi JUI TPaHCIOPTYBaHHA JAEPEBHHU aBTOnoTsAraMu. JIicoBi goporu po3aisieHi Ha TpH Kia-
CH: MaricTpalib, BIATQIYKEHHS Ta TrOCHoJapchka jaopora. Marictpali CHOPYIKYHOTbCS
B3/IOBXK TOJIOBHHX PIYOK YM HEBUCOKHX TIPCHKUX XpeOTiB 1 3'€HYIOTHCS 13 IOpOramMu 3a-
raJIbHOTO NpU3HaueHHs. Y O€3CHDKHI poku 1 1-TOHHI BaHTaXIBKU 3aBXIU MOXKYTh PyXaTH-
Cs IIUMU Joporamu. BiaramykeHHsI CIIOPYUKYIOThCS depe3 5-6 KBapTajiB i 3'€ THAHHS
MaricTpajieid i3 JOporaMH 3arajlbHOrO MPHU3HAYEHHS, a TOCTOJAPChKI JOpOTH — uepe3 |-
4 xBapranu. Jloporu 3aiimarots 2,4 % M0l BCHOT'O JIICOBOIO MacHBY 1 IepeBa B3/I0BX y3-
614 100pe poCTyTh 3a paxyHOK 301IbIIEHOTO (POTOCUHTESY.

KrouoBi ciioBa: jicoBa Jopora, IpupoJIHE J1iCOBE TOCHOAAPIOBAHHS, TOCIIOAAPChKa
nopora, Rinbun-segyouhou, BuGipkoBe pydanHs

Introduction

A selection cutting system in a natural forest will not be successful without
thought of profit.

Generally speaking, natural forest has many high price trees and on the ot-
her hand a huge number of low-price trees. There are many trees damaged by
strong wind, snow, disease, insects, animals, and so on. If we harvest only high pri-
ce trees, forest productivity, health and diversity will be decreased.

This paper shows a successful example: the natural forest management of
the Tokyo University Forest in Hokkaido. We will focus on the high-density forest
road network that led to successful management.

Location

The Tokyo University Forest in Hokkaido is situated in the central part of
Hokkaido, 43 °N, 142 °E (Figure 1). The area covers 22,800 ha; altitude is from
200m to 1,460m, and the management area is 19,800 ha. Under the climate condi-
tion of surrounding region, agriculture is doing below 300m alt. and forest mana-
gement is doing possible below 800 m alt.

Forest and flora

The forest is located in the mixed forest zone between the cool-temperate
and the sub-boreal zone with coniferous and broad-leaved species such as Abies,
Picea, Taxus, Quercus, Betula, Fraxinus, Tilia, Acer, Salix and others.

Almost of forest floor is covered with Sasa bamboo. Sasa indeed protects
against soil erosion but interrupts natural regeneration of trees.

The University Forest was established in 1899, and the first forest manage-
ment research plan was made in 1907. The stand volume of primeval forest was
300 cubic meters per ha, and it was recorded that the useful volume was 100 cubic
meters per ha.

About 40 species are treated as valuable forest management trees. For these
100 years, the forest has gradually been improved to the high productive multi-la-
yered forest keeping the original natural diversity and high stock volume. Now an
average stand of 50 m square (0.25 ha) samples for selection cutting system has
800 trees of 20 species (DBH > 5 cm), a 250 cubic meters stand. The percentage of
conifer is about 55 % in volume.
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Figure 1. Location of the Tokyo University Forest in Hokkaido

In Sapporo City area (110,000 ha) and Akan National Park area (80,000 ha)
in Hokkaido, 1300 and 800 species is recorded, respectively. In the University Fo-
rest area including high mountains, big rock blocks and riverside, 800 vascular
species plants are distributed. The numbers of native species are 730, and that of
exotic species are 70.

The main research subject of the University Forest management is how to
be sustainable harvesting compatible with conservation of environment, keeping
natural diversity and ecosystem.

Principle and Practice of Natural Forest Management

The management and operations of felling, planting, and tending should be
done for the improvement of forest, in other words, quality, health and productivity
of remaining stands must be better than before after the repetitions of harvesting.

The University Forest in Hokkaido is divided into two working sections.
The 1* working section (10,700 ha) locates at the lower elevation area and the ave-
rage annual increase in stand volume is 2 %. The 2" working section locates at the
higher elevation and the annual growth rate is 1 %. Both in the 1*" and the 2™ wor-
king sections, the cutting volume is restricted within the growth increment during
10 and 20 rotation years, respectively.
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The method of natural forest management of the Tokyo University Forest
in Hokkaido is called "Rinbun-segyouhou"; which means forest management based
on the stand characteristics. In this system, forest is classified into three types of
stand, "selection cutting stand", "clear cutting stand" and "supplemental planting
stand". The classification depends on whether natural regeneration is possible or
not, and whether quality of the present trees are high or not.

In the selection cutting stand in the 1% section, the cutting intensity is 16 %
in volume every 10 years, and in the selection cutting stand in the 2" section, it is
17 % every 20 years. In the supplemental planting stand, natural regeneration is
difficult, but remaining trees are good in condition, therefore group selection cut-
ting and planting are practiced.

In the clear cutting stand, natural regeneration is almost impossible, and
most of trees are bad in quality; therefore clear cutting before plantation is needed.
Planting species are almost conifers growing in the University Forest nursery,
whose parents are from the University Forest. In the future, these stands will be
improved and admitted into selection cutting stand.

The University Forest is divided into 105 compartments, and each com-
partment consists of several sub-compartments according to natural topographic
conditions such as, by ridges, rivers and boundary with neighbouring forest. Three
types of stand are classified by the conditions of trees present and regenerated.
Conceptions of division and classification are quite different.

Now the 11™ University Forest Management from 1996 to 2005 is under
way. From 1907 to 2003, 6.5 millions cubic meters were harvested in total, and the
present total stand volume is 4.1 million cubic meters, and the annual volume
increment is 70 thousands cubic meters. On the other hand, the annual planning
harvesting amount planned based on the synthetic judgment that the forest has not
yet recovered from the damage caused by a strong typhoon in 1981, is 40 thou-
sands cubic meters.

The management is practiced by 30 foresters (University Forest staff).

Chart from master plan to practice

In the 11™ Forest Management Plan, the annual management area is 840 ha,
harvesting volume is 39,500 cubic meters and planting area is 70 ha. Annual Ma-
nagement area is made up of five blocks.

1. Data of about 500 plots are accumulated per year. The plot is 50m by 50m
(0.25 ha).

2. On the spot of 50-60 plots, with the precise data tables, the appropriate cut-
ting intensity, trees to be cut, regeneration system, thinning, and so on are
discussed before practice. And orders of each management block are made.

3. Choosing and marking trees to be cut are carried out in each management
block by a team. Each team consists of 5 staffs. About 30,000 trees are har-
vested per year from the natural forest. Each chosen tree has a reason to be
cut. For example, root decayed, bearing mushroom on trunk, decreased le-
aves, fallen tip, and so on.

4. About 36,000 cubic meters are sold as standing trees. About 2,000 cubic
meters are harvested by the team of the University Forest.
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5. Very high price broad-leaved trees are harvested directly by the staff, and
sent to "Precious Wood Market". Annual harvest is about 50 cubic meters,
and this income reaches 300 thousands dollars.

Development of forest road network and maintenance system

In 1950, felling and bucking were practiced by manual handling saw, pre-
hauling by man and horse especially in winter, stacking by men, and transportation
by forest railways extending 80 km.

Now in 2004, felling by chainsaw, pre-hauling by small tractors and truck
transportation by log buyers are practiced. The operation team of the University
Forest uses a grapple skidder for pre-hauling and a grapple-saw for bucking.

From 1955 forest railways were converted to forest roads, and extended to
930 km in 2004. Now, density is 41 m/ha (Figure 2).

Figure 2. Forest road networks in the Tokyo University Forest in Hokkaido

"Rinbun-segyouhou", the forest management based on stand characteristics
was developed together with the construction of a forest road network. By the pre-
sence of a forest road network at a high density in a natural forest management,
even standing trees at a low price can be sold. All forest roads in the University
Forest in Hokkaido have truck transportation capacity. The forest roads are classi-
fied into three classes by the frequency of utilization and the importance, that is,
"main road", "management road" and "operation road".

The standards of these three roads are almost the same, but the function and
the maintenance are different. The main roads are constructed along main rivers or
calm ridges and connected to public roads. We have 11 routes of 114 km through
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7-12 compartment boundaries. In non-snow seasons, 11-ton hauling trucks are al-
ways able to pass through. Weeds along roadside are cleared every year.

The management roads are constructed through 5-6 compartments or their
boundary, and connected to main roads or public roads. Extension is 370 km. Ac-
cording to the forest management planning, about 70-80 % of them are used and
weeds are cleared.

The operation roads are constructed in the blank space of roads and through
1-4 compartments. Extension is 440 km. In the 1% section (low elevation), operati-
on roads are maintained every ten years, that is, two years before selection cutting
for surveying forest resources. In the 2™ section (high elevation), the interval is
20 years. These roads are usually covered with tall weeds and bush. They are so-
metimes damaged by rain.

Technological and ecological discussions on the function
of road network

1. Roads occupy only 2.4 % of the whole area of a forest, and the trees along
roads grow well due to the increased photosynthesis.

2. Rain water stream runs slow down when across the road and ditches catch
seepage water.

3. Roads provide living space and comfortable paths for big mammals and big
owls.

4. On the side of the sunny roads, many plant species grow well.

. Cut slope sometimes provides a new environment suitable for certain rare

plants.
From a forest management point-of-view, the advantages of high density
forest roads and the appropriate maintenance, are as follows,
1. easy to zone the forest into the suitable stands,

. easy to obtain data on the forest,

. easy to discuss on the spot plots,

. easy to choose trees to be cut,

. able to harvest, plant and thin at a low cost,

. able to sell the standing trees at a low price because of low harvesting cost,

. easy to access research and educational points in the deep forest.

W
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Conclusions
Forest road networks in the Tokyo University Forest in Hokkaido play an
important role in selling low price trees, and are indispensable to the intensive fo-
rest management. They also contribute to water conservation and biodiversity.

References

1. Igarashi, H., Anazawa, C., Inaba, B., linuma, T (1993) Development and construction
of forest road networks in the Tokyo University Forest in Hokkaido. The Bulletin of Forest Engine-

ers' Congress of the University Forest, the University of Tokyol’2
O

"only in Japanese
? title is tentative translation by the author

420 JlicoBa inzkenepisi: Texnika, TexHoJI0ris i JOBKiLIs





