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Selection Criteria of Harvesting and Logging Methods in
Consideration of Forest Terrain Characteristics!
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ABSTRACT

The purpose of this study is to provide a basis for establishing regional harvesting systems that ist the
prerequisites for the forest mechanization. The factors restricting to the forest harvesting and logging methods
from topographical aspects are studied for this purpose. Three main harvesting methods studied in this paper
are : shortwood method, longwood method and full tree method. This study shows : the shortwood method is
suitable for low, the longwood method for medium, the full tree method for high topographical conditions.
For the logging methods, the focus of the study is on various ground based logging systems by animalpower,
manpower, gravitation, wheeled & crawler vehicle and cable. The factors limiting the coverage of logging
operation are slope and logging distance. The cable crane logging methods are classified by logging distance
into short distance(to 300 or 400m), middle distance{to 700 or 800m) and long distance cable crane methods

tover 700 or 800m, . The wheeled vehicle method shows serious damages to forest resources, whereas the
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logging by log-line of the gravitation logging method and cable crane method tend to minimize such damages.
The wheeled & crawler vehicle method also shows difficult to apply in the high slope conditions, whereas cable

crane method can be applied to maximum 120% steep slope and uphill conditions

Key words . forest mechanization, harvesting system,

tion, slope, logging distance, cable cvane logging .
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Table 1. Checklists for the selection of harvesting methods
Topographical Harvesting methods
elements short wood long wood full tree
soil + flat ground + deep ground (soil)
structure + poorly graded fine soil - well-graded fine soil
& ground - high skeleton part - low skeleton part
condition poor litter humus - deep litter humus
nutrition poor midium good
house hold
height & - steep hill-side sloping - flat valley ground
slope - upper hill-side {medium) - under hill-side
- hill-top + inclined hill-side
- open ridge - plateau
exposition southern western eastern northern
clima - bad water-holding - good water-holding

« temperature extrem

+ balanced temperature condition

Source : HOLZWIESER 1988.
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Fig. 1. Ground logging methods Modified based on DIETZ, et al,
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200 WAkiE T2 el g I o B AAd7F
e ol &g A, zzlzm Yl HAAARYPE~ E2  CEREMgSA, Hefd 9l A sledge
2 A=d sl e articulated tractor, winch) & €17} 25 £33 goas o
Knickschlepper)ol &3t Ay 5 A7tz of S A sted AafstE wldolrh slo] ~FlTie
wxich aeoll ol@ Aol yAe olde =ag %o oel¥Eg #HFoidihighlead, koptho-
o] AHE 24 Ho] FTE Ao o|Zo] i chverfahren &2 Hebeschleifzug! = 4 3=
Bl s gz E5(Fe wdeld. GHEY Wolth, — A ER MEEMIE BEE A4
Blo o3 e WHEHNA HHE EHE ERE £y v EEHRY F FH Fo] AFolud
BEAS =A ke e (forwarder, Sortimenrs- VEIEM ARl EmEM) k= EER
schlepper) o] &% wagon)oll [ H&lo] £ubé} ol 7|l odFtol AT bZ & XL zak
e e ofvf £& Salgulel grl g Qs e
= & 4 4 (processor) = g the] 7|AIE HH] of Azl HE, HAqld i 110’] 27l EBIFEE
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Soll teokel ol TR mikee HiEfelch s SHH Aol FE 2 HY A 2R
ol 5 F #ulel aAodridg IASE b &R Bl Z2Fsted WA= whelnt
gzt 9
R A 2 3$ zass# (sky line, Trag- 4. EMHE —BHo EEEE o
seil! ® #1TH# (carriage, Laufwagen) & & EAiEM e fFRiEmE
B} edE s|Fez “HRd. b F
Hapg o Rate FAANE 53 RREHM (T FEHhEMHE o7 skl o FAT +
FEEM et gk G (ER Aol A« e F, AdEEyd, A9 7t e A
Ao 48 UxF olfak Aoz 4 o Sol B AAzAL B o
7127} gli=dl, 7145 < = (chainsaw winch) HAl 40%7A &+ e, A= F 3§
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3, m&el A radio winch) & A% &E&E  ¥o2 2A”(LETOURNEAU, 1987'. A%
Table 2. Work areas of main logging methods
\logging system . . man ‘gravitation wheeled IR
work area animals Sapine log line vehicles cable
- impossible - impossible - regular and - enough - no forest road
area for area for tractor passable passability & area, protection
general mechanized & cable logging terrain stability of area
conditions logging - best for small - good view ground surface - complete opening
- natural diam. logs condition regular slope, up mountain
protection - area for - natural sound basis, no forests
areas gravitation use protection area rockband, etc' - all terrain
- erosions- - erosionsdanger conguerable
danger area area
- possible to - 35-65% : mprmal - mind. : 15-25% - downhill © to - from 20% for
40% tdown- - 35-50% © without optm.  25-35% 45% :60%) gravitation
slope hill, max .’ bark —dry max. : 50-60% - uphill : to 20% system
range ground surface {unload s : - all-terrain
- 50-65% . with to 35%: svstem : flatland
bark—icy & forests
wet ground - economic limit
surface ca.120%
Modified based on ERICKSON 1988, FPP 1986, HAFNER 1964, LETOURNEAU 1987, SCHLAGHAMERS-

KY 1985+1986, STREHLKE et al. 1970.



BENEEE 62

o ENEMES H ez AL zed wE

=
sol v A, tRilgelx A&l FT AA
ook, Abddel ot clEAAHe £HE A
Hgsiet. (55 (Log-linejoll o AAle 53
AaHel T2 AbAbe §9 olfE dAE 2RI
dlop & Ao &3 FYT + Ae AR
el et.

HEEMES dake] @iTiel F83 v
AP AANE FASA P %, Gl =F
sial ke R, meln KLgo] abFslel e
Foff A L& Hasii (PAMPEL,
1987 ; SCHLAGHAMERSKY, 198541986, . %
BEMES izl Aslelt Yol dFd

o2 B ANAdEe] X e A FH

Aol zakdgiozEs A7 Eobs

g zedoll meigich A o] AW F oA
Aol (IFkIRER R E wHAl7lE TRz AR

= cH{HAFNER, 1964 ; PESTAL, 1961 ;
HLKE et. al., 1970 : etc).
g, Rl Eittee] fEXEEA 3
ol A& lAbe MFMER, HER@E AR,
I EMESH Sold, 2 FolA {HRe 7éé
Fozolch 53], Elelolvt Fatdl=
daky vl A TR %HVF%
8 = Aboll fEBAYelch &M, [
— ERHtel do 2adviel BEREENS mEe Wi
. %Eéﬂfiﬁ Elolo] &8 Al =of HMEEDN

STRE-

IE_m1o o

0o

mﬁ#r

%

51

U
A
-

oo

Ol

g’{ o A ‘-1 o
Ny

e
C

r)«l

of HSHc, oF Ewl 2 EHY =AY
75T Fafrs miTe 2ok ZAstlA oF 35%
o eEHAE S T & ldx &4
(SCHLAGHAMERSKY, 1986). 3gtsiez, =

R e

olr

Aol (= HIERE & &

o s
Sk* | z]zL_Q_ ;LLHO}_ 2 &

q ke
1=
HA+E E3

o,

ofs
-

B % =S
o giEnyel AAAE 2ol & Aol
g, e slel s el (—HEIEA o 2
g Al A oA Aol oeb gb
i300m W=z 400m7hAl), FAE(700m HA 800
m7z, srela A7) 3= (700m 2 800m o]
e =g RRYed, oA oA 54 7
1]%%

ol 4] 2] short-, middle-, long distance?] 2]u]

2)%%. 19934 68 201

= A 9|7t obat ek AelE A A
§

7lell & AAHYE Sejsbs AHolrt,
5. MMLRR MUK W F ERGG

Ads FelgAel AgsHE AvE S A
o elofd Folalok 7 wgol sbdm &3
Shoake) mopel 8} frgel fhirel ¥ ¥
oF dhvl Azsfor woh. ML HHHEL
B LGl S asloior 517

O

b
o

g1t
|

§ oA SR AR $49 4 Jes
vha 249 $¥AeY Tz U A =
Yol warbd e sl MR S5

SEL & YAEE Nl
gob 2 AREEE dYE EYE RE
2 ol Mal M@ o Ho%“rdr ol felwl 4
g3t E =g (articulated tractor £-2 Knicksch-
lepper) 7} vl& 27 o)t}

ZZA Aol sl A Higol % EER
ol 7] wfol A HE#H(base vehicle)o| ZsEMkol
S

HRET B

H
8o Mhg F
T

=] A z]x—lo}]x{u} 2}

T4& Axn Jg ¥ 4 de AelE Heolcable
way) 7} o] F-Foll AolM fhTHIEel k. zEid
Aol oz "o} stz FHEFE KA

A Al slolch olgle] & #ol% o]t
Aolg zalel Aol o FiEkH I,
TrEMER %7 Aoz s S
W, F Ao $8e Ao Gy AP F
o) ol &l SEFTh T AgE Alol¥ A
(all-terrain cable crane)-2 *}&}3F7]
o dns g AAvield. A

of F7e EfTHES Bl el (FERN-
SEBNER, 1990 . PESTAL, 1961).

Aol LA MR EM BiHeS 2 7k T
& } b oRledsted of AlabFol HEgg #vic]md &
3 pEALTERL M EFE] gk 725
= OIE—E- ooy e, EAHRX MEERK
figlog line' o f-ulol 5 X4—9—1§L & o)k,
xgulm

%

2

to

i
oo 2

E
STEYR ite A —é—o] wro] obed =
k 2]



7l

4

&

A

FolibkiciE sk ol SEH ke

<+ 3¢

ek

2
2
7

Lk

202

mumk_gcu
|BUOI}IPUOD

poylew 3uidgoj :
10 98R13A00

TANNDUIP Yiim 30uB)ISIp BuldSo[ B sueawl a8RIDA0D
[euOnIpuod 9y J, “doueistp Jursdo] asay) Yyym aulyorw 3yl Aq spoyipw Juido] ursw adurISIP Buo| pue ‘- J[ppiutt J10ys
"JApuanbaly jou, 10 A[[BULIOU]E, JO SBSBI 9Y) UBIW ( ) UT SIdGUINU 10 SPIop
‘paioydue SapIs Yjog "Youk S'( pUr ‘paloydour IPIS SUO "youe S0 ‘BulAlIp "1p ‘10)deq) "1} ‘wdej '} ‘oiped
‘PEl ‘MES UlRYd S°D ‘UOIIENABIS-UBW ‘IBJARIS_UBW ‘931} [[N] L ‘puom BUO[ MT ‘POOM 1IOYS MS SUEBSW I  IJON
1661 DO0TTIN ‘9861 ddd ‘8861 YAHOVHSIA ‘8861 NOSMORIH U0 paseq payipoy
spoyjaw BulsaAley [qeins yiim spoylow Iuidol 1o (oueisip 19 adojsyseair yiopm 'z g

¥ 0002} i . - .
0001 LT I ml _looor
006 . S T 006
008 = # 008
004 & 004
p i 009 —- % 009 1
1 UEISTP 00§ 005 @ooue3stp | 7
1 0o¥ = e = (00,4 1
H Bursso[  00f s 00c BurdBor | H
d 052 S TTIT (14 d
n 002 002 ]
- [T o .
001 F——f——t—itt—rgnns 001
oL [T - -
: _E TITTTH T I ] 11T
% 03:dn adofs ("xew)0z1 ‘®d 14 s1/01 sesoz! sez/oe|  S1 o1 (01) | % 03:dn do(s
e CN— S ) e ads: = . : " 5
aour)sIp| Aoueysiplaoue)sTp | youtm'Japl youtm'Jj| youin youtm a3 ayey | cagey
Buoy jaoys | g #8pa[s| n aBpats| oBpajs .vq(__ $'0 19 10 Bur | j5eu0jf "jrpom | pue}s | aur] | a1a
ESRSERTY.. T s o | — - - -3S9A | -SS90 | —pJdem -1 -~ —{ -Boy| -ead [s[em
spoyjom BurdBo s o} ‘your s-qlpea] y3ry| ODurppiys punoud Ry —oud -0} Buippiys punoud ~Tug| spoyjam IIBo|
SIS, U N v S N — " S R «
Aiddo| aqen F[OTYIA ID[MBID/PA|aoYM “jejiasId-uvm
T
potjom Buy 14 1d 14 (1d-A1) 14 BK| (1) S d IS a1 poyjom But
~}S9AdBY I{QRIING | —W]-MS ~M-AS ~MI-AS 'Sy -NI-AS | -NT-MS -W1-AS 14 Li NS -AT-Ld (-NT-AS [ -AT-MS S S MS | -3ISeATeYy JIqRIINS
% O}:umop adofs 001 'ed g¢ '®o ov/0¢ 0b/SE 194 o 0% 09°80 169°8D Oy ®0|x O0:uop O[S
o6 I 1T T o
o T
1 0§1 0st 1
._ o HTHTIT T b 1
I 0$¢ 0sz 1
H 00 : : T 00¢ H
N ARSIP Q0¥ I 00y OWEISIp | N
n 00§ 005 ]
] ArFAo| 009 009  BuIidyg | o
s} 00L 00 a
008 I T 008
- [T i
0001 TIT 0001
e T s




BRAEEE 8202 %,

19934 6H 203

Table 3. Requirements & example equipments by logging methods

logging logging equipments requirements .
systems group {features) example equipments
animals | horse, oxen healthy & powerful FJORD, NORIKER
Tz}.‘;ﬁ;ﬂa sapine (peavie) /log line light, strong, /light. for all wood | LEYKAM, domestics
standard farm tractor mind. motor output STEYR 8075,
60-75ps, good weight MB-TRAC 900, STEYR 8080,
modified farm tractor distribution, 4wheel-driving, HOLDER A 65 F, IWAFUJI T 30.
wheeled good terrain passibility, (T-40G/60, D40AM, LKT81 TURBO) 450B,
& articulated #¥tractor-attached winch :
crawler forest tractor section, high tract IGLAND, FARMI., KONIGWIESER,
HOLZKNECHT, MAXWALD,
power, high drum capacity,
driver protect cabine
forwarding BRUUNETT MINI 678 F, RMF 6WD
processor powerful base vehicle & STEYR KP40/60, PIKA 36, VALMET
crane, broad rotator
harvester angle, exact length cut FMG 7xx, VALMET 9xx, LOKOMO
chainsaw winch tract power 500-1500kg, DMSS 3/10, M-KBF, ZOLLERN PW17
weight 50-450kg, one-
radio winch man workability, lght- NORDFOR, RADIOTIR ALPIN
controll. good terrain
sledge winch passibility, ACKJA KMF 422, JINSEONG ACKJA
cable trail-lift skidding good drum capacity, IGLAND
(high lead) high tract power
logging tower cable crane : WANDERFALKE & WANDERFALKE
short distance ¢.c to 3001400} m UNIVERSAL I, URUS I, K 300 & K400, NUK 300A
W-UNIVERSAL 1I, TURMFALKE,
URUS II, I IV & V, K 500,
. . . ESK 5000, HSK 6000, HT 600
ddl t . to 7001800) ! )
middle distance c.c o " TIMBERMASTER, KSK 16, H-FALKE
long distance ¢.¢ over 701(801)m K 800, URUS IV & V, KSK 20
sledge winch good drum capacity, GANTNER
drive winch high tract power MAXWALD

Modified based on ERLACHER 1989, FFPP 1990a, HOLZWIESER 1989, SCHLAGKAMERSKY 1986, k%%
WALHEHR T ER 1990.
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