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Factors and Trend in the Diffusion of Swing Yarders
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Abstract

The use of swing yarders which are a sort of high-performance forestry machines, is the fastest
growing among these machines, in fact, most of the other types of machines are showing reduced growth
rates. We anticipate that swing yarders will help to mechanize such work as non-clear felling. The aim
of this report is to clarify the factors in the diffusion of swing yarders and discuss the possibility of
future diffusion in each prefecture. An analysis indicated that the more a yarding system is used and the
more associations and organizations there are in a prefecture, the more swing yarders are used in that
prefecture. The number of associations except forest owners’ had a particularly great influence on the
number of swing yarders. With these two factors, that is, the use of yarding systems and the number of
associations, we could derive a formula to estimate the number of swing yarders used in each prefecture.
We could also obtain a formula to estimate the number of tower yarders in the same way as swing yarders.
A comparison of these machines’ diffusion state based on these formulas, showed a negative relationship,
that is, one machine was widely used in a prefecture when the other one was not. Therefore, there is a
strong possibility that the swing yarders will become more popular in prefectures where they are too few
compared with estimated number by the formula. Particularly, in prefectures where tower yarders are too
few or as many as estimated, they will do in the shortest time. And in prefectures where tower yarders are
many, they will do in the future when these tower yarders will be replaced with swing yarders.

Key words : swing yarder, diffusion, yarding system, forest owners’ association, tower yarder
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Table 1. #EFOEHE, FF58E X CRLEBORE FAfE
Eigen value and ratio of contribution of factors and
factor loading of variables.

K1 T2

Factor 1 Factor 2
[&45 18 Eigen value 8.543  3.820
73522 Ratio of contribution (%) 427  19.1
FM/EFER Log production 0.974  0.043
7oty E4 ARMAIMIAE Forest area 0.936 —0.002
Swing yarder ML Forest road length 0.850 0.117
VESEBALE Strip road length 0.958 -0.011
FHMOER Slope of forest -0.128 0312
PESE ARt 0184 0636

—_— s ; ——4& Tower yarder ) )
== Forstowmers sy 7%7—/3YF % Fellerbuncher 0.855 —0.306
rn R i . /YA % Harvester 0.939 -0.034
Ty TOROBS Asociations  AHE 704y 9 Processor 0901  0.158
oy T L TorEes AFw & Skidder 0.763 —0.237
40% 1, 9?;.‘”" ” sl Factor 5 1. 5~ 2 Forwarder 0.354 -0.007
B 4t Company loading f:5£% Yarder 0.100  0.926
# @A Indivisual € /1 —7 )L Mono-cable system 0.041  0.488
B = Ofth Other Y€V A >F Remote control winch ~ 0.080  0.813
AFvd HET MR Remote control carriage 0.164 0.816
e S et 0507 0131

: e N N N INA—IV T eel tractor . -0.
Fig.3. mPEREMIEBA O BRI O AR D RS 71— 727 & Crawler tractor 0.898 —0.307
The ratio of business body which own each kind 25w 7")l Grapple 0.859 0.116

of high performance forestry machine.
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Table 2. #KTOMEHTE, FF55E K URZLBDN T AR
Eigen value and ratio of contribution of factors
and factor loading of variables.

71 T2
Factor 1 Factor 2
[E45 8 Eigen value 5264  1.338
27 5% Ratio of contribution (%) 56.4 38.0
7 £ 5—\2F % Feller-buncher  0.965  0.097
e N—~ A & Harvester 0.972  0.226
e Vasty v Processor 0941 0.328
A Fw & Skidder 0.858 0.483
Factor 7 77— & Forwarder 0.561  0.748
loading %7 —+— & Tower yarder 0.087  0.949
AA V7Y —% Swing yarder 0.355  0.892
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Relationship between the number of swing yarder
and the number of associations except forest owners'.
FH BE 4% 5 Correlation coefficient R=0.84 (£ %K

#E 5% THE Significant at 5% level)
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The alphabets in the figure are prefecture abbreviations.
Refer toTable3.

Table 3. &R i VR IE F5

Prefecture abbreviation.

AT ZEHIR

Aichi
EHRL
Ehime
I5g FRL IR
Gifu
gy AA)
Hyogo

EH
Gl

HY

KG R SR

Kagoshima
KW &1

Kagawa
MZ iR

Miyazaki

NS Rl
Nagasaki

OY Rl
Okayama

ST LI

Saitama
TS THSIR
Tokushima

YC LR
Yamaguchi

AK FKHIR

FI

GU

IB

KN

KY

NI

Ol

SG

Sz

TT

YN

Akita

fEHIR
Fukui

TR IR
Gunma
/RS
Ibaraki

IENIIE

Kanagawa

LU
Kyoto

kIR
Niigata
PN
Oita
IR
Saga

F ] U
Shizuoka

JSHUR
Tottori
(ANECS

Yamanashi

AO HRHRIE
Aomori

FO &Rl

Fukuoka
JtifgiE
Hokkaido
IS AR

Ishikawa

HO

KO @R

Kochi

ME =R
Mie
RIFR

Nagano

UIEEER

Okinawa

NN

ON

SH iR

Shiga
RN
Tochigi
I
Toyama

HIEIR

Yamagata

TC

TY

YT

CH TR
Chiba

R
Fukushima
NS
Hiroshima
aFR
Iwate
JZNI
Kumamoto

FS
HR

w

KU

MG B R
Miyagi

ENETE

Nara

KB
Osaka

SRR

Shimane

HHH
Tokyo

NR

oS

SM

TK

WA HIRILR
Wakayama
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B
The alphabets in the figure are prefecture abbreviations.
Refer to Table3.
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S=3.715Y + 0.273A + 2.613 (1)
R=0.76 B=0.77, f ,=0.34
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FRH (&) Estimated number
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KREOREAL () Actual number
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Relationship between the estimated and the actual
number of swing yarder.
B D7)V 7 Ny b I ERE T UL FR T Table3.
e Bl
The alphabets in the figure are prefecture abbreviations.
Refer toTable3.
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R DT EBRANT 2175 TefiR, UNORT K%
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T=2.232Y + 0.168A + 3.123 2
R=0.72 py=0.72, 3 ,=0.33

el T: 29—V —2HRE68 () £9%, &,
Z DDA DD D ICHEM AL E -V Tzt & 17
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Table 4. A > 7Y — X T HIELD 95% (S HXH

95%C Confidence interval of estimated number of swing yarder.

RS LRE R ERAE

Prefecture  Upper limit Lower limit

EIFIRS _LRE N ERAE

Prefecture  Upper limit Lower limit

JtimE  HO 3.19 -4.12
#HAx A0 1.67 -1.36
HE IW 9.81 4.07
B MG 3.37 1.36
BMH AK 4.81 2.99
g YT 8.26 2.83
i FS 423 0.81
Wk 1B 4.83 2.33
WAk TC 7.56 5.11
B GU 4.85 2.35
BWE ST 2.52 0.18
T CH 2.28 -0.14
W5t TK 1.06 -1.92
M) KN 1.20 -1.72
g NI 2.79 0.62
Bl TY 1.46 -1.27
allo1s 3.16 1.02
W FI 2.26 -0.27
A YN 3.31 1.22
EI NN 4.40 2.48
Iz GI 13.05 8.96
#iE Sz 8.42 5.37
A AL 6.96 428
=H#H ME 8.67 5.85

w4  SH 2.01 -0.49
i KY 4.69 2.66
N RN 0.77 -2.45
It HY 5.95 3.65
ZH NR 6.64 4.03
Ml WA 4.66 2.47
B TT 3.58 1.34
Bl SM 8.98 6.21
FE[ITe)' 9.63 6.70
L5 HR 4.11 1.91
e Yc 3.79 1.38
e TS 5.93 3.91
Il KW 0.76 -2.46
ZE EH 10.19 7.12
& KO 11.07 7.63
& FO 3.89 1.68
i SG 3.44 1.46
EliF NS 1.80 -0.89
HEAR KU 11.85 7.95
K45 Ol 16.17 10.65
=i MZ 14.05 9.48
HERE KG 5.70 3.59
e ON 0.50 -2.85
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Too FHE TR E Oz iSRRI TH L, 5% 0%
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ole

FRI% (&) Estimated number

0 1 1
0 5 10

REORABEH (A) Actual number
Fig.9. 27U —¥ — XD THIE & FZEDORE B E DB

Relationship between the estimated and the actual
number of tower yarder.

D7 IVT 7Ny SIS E ISR C Table3.
F B

The alphabets in the figure are prefecture abbreviations.
Refer toTable3.

Table 5. 27 —Y— X T HIELD 95% SR

95% Confidence interval of estimated number of

tower yarder.
FGEFS R NBRfE EERRE ERRMT RRRAE
Prefecture  Upper  Lower Prefecture  Upper  Lower
limit limit limit limit

JuifgiE HO 3.86 -1.13 ¥ SH 2.87 1.16
HHE A0 2.71 0.64 HUES KY 4.46 3.08
aF W 7.76 3.85 KBt OS 2.15  -0.05
I MG 3.68 231 JfuE HY 523 3.65
FH  AK 4.54 329 &R NR 5.65 3.87
g YT 6.82 3.1 ARl WA 445 2.95
w5 FS 4.28 195 BHL TT 3.80 2.27
I 1B 4.60 2.89 B SM 7.10 5.20
Wik TC 6.23 456 il OY 7.47 5.47
B GU 4.61 290 JAE HR 4.11 2.61
W ST 3.17 1.57 th YC 3.93 2.28
T# CH 3.03 1.38 {5 TS 5.21 3.83
B TK 232 028 #HJIl KW 2.14  -0.06
A KN 2.40 040 %% EH 7.83 5.73
ik NI 3.34 1.85 &%l KO 8.36 6.01
wil TY 2.55 0.69 f&lil FO 3.99 247
alll 1S 3.56 2.10 k¥ SG 3.71 2.36
fEH FI 3.02 129 El& NS 2.75 0.91
A YN 3.65 222 #&EA KU 8.84 6.17
E¥ NN 4.29 298 Ki3r Ol 11.55 7.78
75 GI 9.58 6.79 =i MZ 10.19 7.08
fithd  SZ 6.73 466 EIHE KG 5.07 3.63
B Al 5.85 4.02 7h#E ON 1.99 -0.29
—# ME 6.88 4.96
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NG:
.

B1+%E Difference of tower yarder

-5 0 5 10
RA ¥ =487 %% Difference of swing yarder

A —¥—4|
|
Q

Fig.10. A4 V7 ¥Y— XA BLUCRXT—V—RIcBIF5H
BROMRE B E TR DAD I
Distribution of the difference between the actual and
the estimated number of swing yarder and tower
yarder.
® AAVITY—H ZT—F—ZD\TNnh
DAL, D IR
Prefectures which own swing yarders or tower
yarders above the averages.
0 ARAVIV—H RT—Y—XDRED
N PIIE A G OO B IE IR
Prefectures which own swing yarders and
tower yarders below the averages.
B D7 )V T 7 Xy MIEBERTIRIEFR T Table3.
2B, L, FRHBOLEMDFIT BT S
R FRREZTNENAL TV =2 REEH
Dz, w7, GO IS BT S R
TG R T =V —2DiR%, @HPRZET,
The alphabets in the figure are prefecture
abbreviations. Refer to Table3. The overbars/
underbars of prefecture abbreviations' first characters
mean too many/few swing yarders are owned by
those prefectures. And the overbars/underbars of
second characters mean too many/few tower yarders.



334 SUZUKI H. et al.

Table 6. FEERHIAA > 7¥ —ZEAGH

The annual introduced number of swing yarders.

— ,
e [ Fiscal year fart

H2 H3 H4 H5 Heé H7

H8 H9 HIO0O HIl HI12 HI3

Prefecture 1690 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 1ol
B SM 2 4 6 4 16
K5 Ol 2 1 4 2 2 3 1 1 16
HiEF MZ 2 3 4 2 3 1 15
I GI 1 2 2 4 5 14
il oY 3 2 1 3 3 13
KO 2 4 3 2 11
gEA KU 1 2 2 3 1 2 11

L AR SIS
Source : Forestry and Forest Products Research Institute
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HMC L7z Eid, WXEZ DY BARTUC A& A DY B
BAA TV —RDILHE Y R 2D B ETRIIDED
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