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KRAMERIIREL DVA2EMESE T, L L60ES A iciT b & hi KMl EREN
Itk > TAMBAD S BAEsh3 L, AMDY = 7IREFIHAL, &ERLAMTEO MK
BABIRHORBE LI > TV o, THERIZASZ E, MAHTEEIC BT 2 AAAKLRH P,
ANy ay 2 iRk ZEMEDO ERETRE L TRMER RS URRL Y, 20ROTEDEK
XPHEOHEEXZF, SUERVBIITERICRD - oo & 5IZ864ELIE, AMOMKEERL i
bhhbod, BEEMOMBREMNOFEIHRBL TV, COKE RECIIFLZOHAHE
TH Ky TOMEHAEERL, MERERS SIEBERT 28RS 5,

22 D& I BAMMHROWEB O, T, ALK, R, KAOMKERICbRELTE(HEL
T &7z, 1960FERWIEEE T RIFHMMEKE, BRAMKRISHESGDOETLERL T orRL, IA
MDA NS DMEOER % X5 LRI ZERESE TV, LALIS LERREEL R
2ohd, 0ERBEICAL LRBMBO LRSI ARMBOENEERIZ I EEE -1, THRE
BREAMICE > TEMBBSTERENB LS KB ->kicbhhb o, EMEEBSAGBOESRK



JLHE &AM B B IR HEREPR SRR L O BRI (W - ) 33

F-1 RHERE, LAKRMEE RMEEBOERE (2¥)

(H/m® %)
F£R BHMEE AR BHEER ®H® (b/a) (c/b)
(a) (b) () bR MER
1976 33,756 24,731 7,532 5, 365 865 1,302 1,493  22% 71%
80 37,201 26,622 8,410 5,934 1,086 1,389 2,169  23% 1%
85 25,509 15,700 8,357 6,272 1,031 1,655 1,845  33% 75%
89 30,843 19,644 9, 337 5,907 1,533 1,897 1,861  30% 63%
90 29,532 18,068 9,149 6,439 1,263 1,447 2,315 31% 70%
92 26,282 15,092 8,958 6,321 1,230 1,407 2,231 34% 1%
94 24,293 13,252 8,488 5,878 1,236 1,374 2,553  35% 69%
) OIATHESHENE (~1989F) THRAENREZ20ER L L, ITABREDHHRNERITNE
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Ut, sEBHEELAVTOIERMEEZOBIN TV 3ERELTE I, TREME
BRI T OAMKEEHRI OBRIL, BHEFRTHMEOEXRE V- RBDObET, E0LH>UBEES
BTELDEL I o RETTREMEETERITESEDT, ZO0BREBHIE LT B,

2. EVEEEREODR

AfficdBoic [HEREMEL 2] (UTF, vr4R), THESERAEREE] OUT,
PEHRE) 2HVT, bPEOEMEEBEROBREA TV TEETEY,

Z 2R3 v AP oRMEETEERBOWB LA LD TH 3, bEEORMEEEER I
19604ELIE, —BLTRD Lo T, CONEMTEMEERIW6EICEP LTV EDK
ML, BEEARIRBLKICETELRAATV S, BEAROBLVRIEEROZNAER 30 IcEE-T
WBDTH B, 1272 LBOELIE, ZORDERIZVL ShFFE > TW3, EEREINE, 133
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£-2 RHEEEEENOES 100% D EAEE TEDSH
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F5 EE BREs ANTE WA EE BAZol 5 [0l svEmcu

1960 69,304 1,493 223 10,535 57, 053 ~NEKIBIERD LTWE,

70 37,307 1,354 341 9,832 25,780 . o

80 21,174 1,243 474 7,689 11,766 1-80EELAREIT 3 AL DR
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) O1960FEDKMEIZITHBRESA TR,
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ETHSK 18487y

1960 4, 062 919 489 THEARLTERDOTHS (3o TS L
65 3,165 1,046 1,283 - A . .
70 2 518 1075 1900 5, BMEGOBL B IcHhESBOE Ik 3
75 2,187 1, 026 2,037 bDOEDHRR BT EIRNETHD, LBABHC
80 1,933 969 2, 248 B
85 1, 790 1,07t 3,339 Lo THERBRLAIE>OEFEANTWAZ
90 1,642 975 3, 366 5 .. .
91 1504 857 3.512 EbZO—REEZ SN B, WEREATORME
#) (MEEY] IEFEASENTHD, EEEERIZ5,18FLEETHD, BHEA

B : SR AR S FER
1,279 (89%), &ENHA « #4419 (3 %), &4
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1,000~5,000 0t J& T 132 R REUDEFS/NE {, 5,000 LEEIR>WTREMLTWS, ZOER,
68FFEIC I3 T BB %E T /21,000md KiGE O FEAED, 85FEITIE5EHE 0 IcHRET, Rbo
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MAEER?2,88277nd @ 5 H66%IcdH 72 51,8897 nf %5,000nt DL L& DB kDS, 85% %2,000nf DL
FEOBEEPEESTZLE>TVS, Ulkds, bEEORMAEEEELER, HHNEEEEL
TWRFEL0M %2, Z U CTHEEMERTII2,000nf 23RS LT, ZhREOBTIRRBD,
ENDLEOBTRREMICHB L T LHETEEY, L HVEHTIIE S, TSERED D,
BEBOMBICRMAESTEERBERIT 2 E, MEMLA] 413 AL & LABEEIZ4
FlzoehictR20aTH D, RcERFEMAERERLN0 DT o/NIEBIcEVT MR L1
LT HBREOHRNTE V. Thd 5 KEEBOMMIHZHMIFEROBMICL 2 bOTIEIL,
INBEBEOREIC L > T ba N bDTHBE VR B, $H8FEICB T2 1 HEKSDOH
FRRE2,600m EE/NE L, DHBEHOEMEEFEEROBREEMIKRE L THETH LW
bEBEZLV,
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£k, HIR £ % 50m®  200m® 500m® 1,000m® - 2,000m® 5,000m°
~200m® ~500m® ~1,000m® ~2,000m® ~5,000m®

1968 22,970 6,910 5,140 4,110 2, 690 2,070 1,350

71 25,310 7,440 5,390 4,170 3, 450 2, 690 2,180

78 15,180 3,740 3,000 2, 470 2,330 3, 650

85 11,120 .2,390 1,880 1,770 1,770 1,770 1, 540
it ## 8 770 10 30 50 60 140 470
¥ it 1,670 160 210 160 260 560 310
i #& 890 380 220 110 70 40 70
BEm - L 1,610 410 350 250 240 190 170
- 1,120 220 200 250 250 160 50
o 1, 460 450 270 350 180 160 50
th 1, 270 230 260 190 280 240 80
£3] 520 80 110 100 100 100 30
M 1,810 460 240 290 330 190 310
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T SHUSA IR EEFEEROFEREALSZ L, FTTIHEBEOFEEBRARSTH S
5,000nf LI EEicER L Ty, EEMREREFRE L TKHEBREEAMNRE]], BRahTEr
TEMIPHME B, FLEMBPPHEVLOD, FHLPIM bAEERBEOKEUHEERISEF
FELTW3, Pl & B ICEREOEERBEI/NS VO, JtE PE HEEV-
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THEM - /NEEETH D, BORTEGS, SFEEY MFEQILMHREED SRERAOREE
FElR - KL TIY WAL S BRRTH 3, UL AT S LG ORI X » TMIBEE KD
GEEMTEIC s TVW3B EB VR B,

FRBY ROV, RRICEHEEED ORI 52 &, EMEEEEEKR, AREBTREEHKZ
SR EEERE Lo, BEAROBZE6FEMMIL TR 50088, Thicx L T/MEE
HEZKRIEEAREZRLICEELBALTVWEE VR 3, TLRMAEESERDOH VI TIRESEL
DHEEITLTWVWS, ThIRPER, KESUHBRELEHIREFETH - -BMEL, FEARE FEEHED
HE» OHBTOREOMIANEELS Y, RMEERMFZUI0BL T ERTHD, RMEESE
HEOBREREIC L MY, HELEENRTZO0TRAV, & LABEELER, NEHORE
DOHEEOWRE LTI N - LR EFENRE L THDRAZD2H B3I LP, BECHDIH
BHOKREGHAEEDGAEONE I END, BEMCEGI Y RETRRICBONTVE DESL LN,

EMEELZCBY 2ERAFBNIOELREZ-SITRLILEBY TH 5, BEII1968FE D315
At 5858ED10.3HAN, DEMITET L/ 3 BD Ul F7:348E TOE~HEHBE B HR
L, R - TO0EULOEET@EOLBSHEMIICHE > TETWVWS, O, BEHEHOLR
RIETL, HEBEOEE(SRONTVWELIILAZLS, LELLIOEBOEHICESIZEITHEL
B2, RRELTEHBRICEE T > TLIRENFV, 51K, ThoDHBECHIrITONT
VAHSEBROMARIEEA 5 &, FRERICOVTIZY% EHBNEL, BREROLES LR
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®-5 FRHERY, EREENRASAEROHE
. (EFk, A)

FER B ¥ ~348 35598 60~ E B EF® B B
1968 314,980 79,340 217,740 17,900 63,860 79,910 171,200

71 301,880 62,290 225,390 14,200 107,240 67,260 127,380

78 140,220 16,020 117,560 6,640 59,980 80, 250

85 103,100 9,030 81,650 12,420 37,680 36,290 29,130
) OEBLZEMTs AL, [(BHi21-73 A, [ﬁﬁ]liltﬁ*fﬁo)bb\t

BEAShEb0EH DT,

OXMEBIAFETHY, OSAKTIEAR,

Eh: RESEREREESER

F&-6 RMAERBRONAERALR (19786)

(F LK)
ok WEERE A8 -7E NEEHE SR 5%
B % 15, 180 9, 700 2,830 9,800 2,150
it ¥ 970 120 260 370 590
® it 2,380 860 620 1,140 750
it B 1, 100 910 110 740 30
BV E - Bl 1,910 1, 670 520 1,090 210
¥ 1,590 1, 000 130 1, 200 120
EO 1,970 1, 680 330 1, 740 140
] 1,810 1, 270 500 1,220 70
730 610 60 680 20
oM 2,730 1, 580 300 1, 630 230
e 978 EHEDERERLH
%£-7 FHEERBROTVHBEEY (19854F)
. _(#3dk)
WO EEARE 2R-FE NEHE REHE KRENE S5 X
M 11,120 5, 430 3,840 6,130 3, 750 2,340
it ¥ B 770 40 100 170 200 430
) 4 1, 670 420 640 610 520 740
i k& 890 400 150 420 230 180
BB B 1,670 620 690 760 430 400
. 1,120 770 270 770 480 80
EO# 1, 460 1, 000 620 1,110 530 80
th 1, 270 810 400 880 550 140
/I 520 400 110 430 240 40
M 1,810 960 870 980 570 250
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3o UL oRMEERBZOBLPN TV AUEBVEREARELRSDOTH S I LHbh 5,
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W3O, FITIE, T84, SSHEBEHEORMEERL AR TR CHMICR LI b2 EEK &
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Summary

The forestry industry in Japan is coming under increasing pressure to
import foreign timber, which has led to measures to increase the efficiency of lo-
gging operations in Japan hrough the introduction of high-performance forestry
machines. These machines include Feller Bunchers, Grapple Skidders, Processors,
Harvesters, Forwarders and Tower Yarders. The number of high-performance
forestry machines in Japan increased dramatically over a 6 -year period from
only 23 in 1988 to 983 in 1994, mainly due to their introduction by largescale
logging contractors. The aim of this study was to clarify the process of
mechanization with high-performance machines in Japan’s logging industry.
Two districts were taken up as example. One is Hokkaido, which was the first
area in Japan to begin using high-performance forestry machines from the late
1980’s. Another is Kyusyu, where mechanization spread rapidly in the forestry
industry following the devastation to forests caused by a typhoon in 1991.

Hokkaido, with its vast areas of national forest, has many large-scale
logging contractors (in 1992, one contractor controlled an average of 7,000 ni ~
year). Due to the good topographical conditions for forestry in Hokkaido,
tractor skidding is widely used as the method of yarding. In Kyusyu, on the oth-
er hand, where the scale of both forest ownership and logging contractors is
small, and the topography is rugged, cable yarding is generally used in forestry.

Processors and Harvesters are the main high-performance forestry
machines used in both Hokkaido and Kyusyu, although many felling machines
are also used in Hokkaido, while Kyusyu has many Tower Yarders.

The results of this survey showed that mechanization in the forestry
industry is an effective means for improving labor productivity and the working
environment. For logging contractors, who have been facing labor productivity
problems due to the aging of workers and decline in the number of workers,
mechanization has proven to be an important means for maintaining productivity.
However, contrary to expectations, mechanization in the forestry industry was
not so effective in attracting more young workers to the industry. One problem
in Hokkaido is that due to the delay in establishing working conditions in
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accordance with the mechanization of operations such as line thinning,
mechanization did not result in a notable cost reduction, which has the biggest
expectation from mechanization. In Kyusyu, on the other hand, with its small-
scale forest ownership, there is the problem of acquiring sufficiently large plots
which would warrant mechanization. High-performance machines became
necessary to clear all the windfall trees following a devastating typhoon in 1991.
However, now that the salvage cutting of windfall trees has almost finished, the
future use of high-performance forestry machines in Kyusyu is not clear.

Mechanization can also be evaluated from the point of view of forest
management. For example, in Hokkaido logging contractors are making use of
high-performance machines for thinning, which is expected to promote forest
thinning. On the other hand, in Kyusyu, many contractors are making use of
high-performance machines for large-scale clear cutting, which has led to fears
that timber land will be destroyed. However, many Forest Owner’s Associations
are campaigning for high-performance machinery to be used for thinning
operations. Although many problems remain to be resolved before forest
thinning can be mechanized in Kyusyu, the problem of full tree logging and the
problem of establishing territorial joint forest management in order to expand
the size of the forest lots are especially pressing issues which must be resolved.

The forestry administration is currently requested to push ahead with
preparations to mechanize the industry with high-performance machines, in
concert with forest owners and logging contractors, with paying attention to
deterioration of forests by mechanization.

Keywords : high-performance forestry machine, logging industry,
forest management



