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RKAMMEEETEERFEN T X7 41E (ID)
RERERR Y FT—oREFAL
R - RERIEFOREFE

SHEBRC -ABEAV-ZHME R H

SEREW - TIBHRT - ZEHE - R 15 RAMBEHEERFZN S X7 448 (1)
RIER R Y b T—oH%EFIBLRKE - RIREFOREFE HHEE 76 : 199~206,
RERMMEETTS 7- DB HMROBED S & E B HED 255 BB R RFIN
BrBoNsMEHERERT 2 EBRETH S, 22T, KFETR, BEPOEE
BEOBOWRAMMEESTEERFEOBRE2EEL LT3, FRETIE, W, B4
& D A—ERICEIFTELMSDO 2y b7 — 7 HEERL, ZOKEER Yy V7 —2HF
ERBACI LB Z I o TR - (MFEF R RET 2 FHBIC DV TR Lz, AFE
DETH E U TRFEARZILEEEBMADORAMO —E 2 R KK « RFIEFEEER
Lic& 22, BITHEORREIGEVIEESE SN, 51, GISHEEHI AT L)E
DEAREDS ZEITLD, KK « KWEFREDO Y AT aft, HEEEERY AT LD
HENTRE L £ 2 N3,

Y k4
=

Imazexi, T., IsHiBAsHI, S., SHIBANO, S. and INUKAIL H.: Construction of systematic
planning method on natural forest management (II) A cutting course planning
method using a cutting course network. J. Jpn. For. Soc. 76 :199~206, 1994 In
natural forest management it is important to make management plans which allow
for maximum sustained yield while at the same time preserving the original character-
istics of the forest. The purpose of this study was to develop a management planning
method for use in large scale natural forests which is both safe and easy to use. In
this paper, we propose a cutting course planning method which is developed for use
on large scale natural forests with varied structures based on “cutting course net-
works.” To test the applicability of our planning method, we made a trial cutting
course plan for a part of the Tokyo University Forest in Hokkaido. Then we
developed trial plans that were quite close to plans actually being used presently at
the site. It is hoped that, with the incorporation of GIS (Geographic Information
System) and other techniques, this planning system will prove to be of use in the
management of natural forests.
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HEHRHFHOBHADT— 5

stand charactaristics

HRIRS

stand classification

l

v

I L DRRTF RSB L TIRIZEDRE
growth prediction and determination
of the cutting ratio

BHAOUHERO T
stand growth and yield prediction
from stand growth model

EDMDZE Fifhh - FREAE | | HiE - R 8% - HARIBFFOIRE
the other economic geographic 11 cutting course plan
conditions conditions conditions :

A
FERETEH R
forest management plan
B-1. MEEHEERYATLAO7a—F v— b

Forest management planning system on natural
forests

O. XK - RIRFOREFE

KETE, EFAVHERERC L THREK « HIEFRED

WREFHEOTAET I, 7, &KX - HEFORE
WHILD, EMSOMER S 2T, BB ECRE
- REAERRET 2LEND B, TOFELZDV
TRETHMTHP LI, T AR OV TRE
R REFHERRELLBREREANCR L 208
M-2Ths, H-2Tix 18HOMIEZ=DDMHEIZK
3L, EMB I L CREREREL TS, S50,
PETHRD e fefFic WK - (REFIEFE 25D T
W Z b, &8, XFLHOFRCTBWTIIERE
FxrI0FEELUTHBLTW L,

1. XA b 7— O XDOER

RIRETE 232 TS 5 2 THE R O S F 1k HfE
HCBbIEELRER L EZ 6ND, WE, -2 TR
L7 BHMROME S L CHIEBNE-3D L 512> T
el %, ZOLE, 1FHOMER & UTHS A 5
EENTHEY, ZFEORHGES ST 1 MERNE
BHDETBEEMIBEMRFIROEL 6 2HEENE
Th>I2. H3 B MRS RBEZERCKHEDSE
SNBZMBTHNIE, #h A LRI CHBICH - THE

J. Jpn. For. Soc. 76(3)’94

Rik=

b : Selection rate
E=3 a:20v
B:15%
[ c:12%
H-2. HERAS X CREREORE

Stand classification and setting the selection rate

£-3.
Topography and forest roads

MLt B & MBS

L, ICHELZFIETE 22 BRMHIR ED BE
EMROECEN LB E WL B, Tz, A H &4
SLEBBEELTY2 b DOWECKICERNSD Y, £
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ZOEBEOMS L OEFRE—DTORETL, HE, #
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IEEERT 3. H-32BWTHSEIZEI »RTW

BEVERIE, OB TRIENS 2 e oMsE s & U
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%, 2ZT, &% I (Node) ], A—kEK %D
55T % [ (Line) ] TET &, H-3DHFMIZH-
LR T IR A Yy by — s HTRENS,

2. ERFUEEDTFH

FEEETE B TRHESEEANONEER AP, &

BNEOES (NEEDHEL) 2O EECEDL 2
Hl%, BREnD D, 2h o NEEICED 5 R &R,
ZHEFORBC b FELRITT, 22T, EHIE
DL CEEBE IR 2 T o 2 BE O FRINER %
REER QEH»5 0EH) TEREHELTBLY
BERb5b,

3. XK - KIRBEFOEE

Ay T =M NEEOFHEHMNET T35 L{RK -
BARIEFORERTT . 27, MEZOMOEMELD,
HEERD S 2 L BNAEETH D HOTFREEE M
EOEBICE Y BOITHEERTI L BEE LS
% 12FRD 5, HER2RET 2HRIOBEFHZLTL
b—DRMOENZWTH S 34, FORIISHEIELE
DU THERD TEBIR L VWEEZ SND, HES
BIAT BHMOMNIRE o7 5, Z DM S0 TR
LieHRS~EJERA Y N7 —2®E R EoTnL,
Ay MU= BB BEY, @ELIHSD 1FE
OFRINEER2EH L en o, 1ERIC+o%
INESIZE L6 2 E TOEBMS * 1 EH IR
TEEXET 2, 1RSI 2INER X, SR
FHRED IERELZ2EL TE SN IRINEED THEE
» ERER TE > TRD B EROFHINERIZH 5
BEOHFHE L2 ELETHY, FREHOFI
BEROTFANEENAL LI ITT 5,

Vv, -4 0&FERA Yy bV —IRicB»T,

B-4.

BHRERA Yy YT —7

Cutting course network
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BARAT—FDOMBELTRY VT —2 %k ED
BERLIzDONE-1TH b, A+B 33 A L3 B
ZIEHOKRR L LTHRET 2 2 L 28%KL, A+
B3 kXK L TNEEDOEE2H -T2 L, $42bb
BRZEXLTEDOND Z L%, /A+B/RHECED
BRRVWIEREWRT 5, 2L, EREOINER,
M-4 DEADETITR L [&#5%2 LEBERL
7o BEDINER (B4 100m?) | 285 L TRD 3,
VDA IE, TR 400 m* B4z, LR 600
mPe T 5. R-1EHTAREEL L TR T 2HaE
HRE, A — MRS TH D A CBEET 245 B, L],
K #JER 2 HEOMS L LTRY, 851, B,LJ,K
CEBEET MRS 2 SEEHOMS L LTERENS LI
IR Ay b 7— 27 ®%E 7 8o T JBEFICHEA T
%, RN, lEEDEKREL LT, (A+B), (A+
B+C), (A+D, (A+K), (A+DOHD>DMEAED
EREREELTCEDONZZ LI b,
2EEBORR I DWW T b Eo kS e SR ICHE
BOFETHREL TwL, 1 ERERMTTRTOMHGS
ERERSORRICRA LT & 25 THRE « KIRIE

Fz-1. KERFEERFIEO—F (REHEREA Y b7 —
I DIzEDF)
Example of making a cutting area plan

1EHoERE  1EHONEE [VEEET 2§k
Cutting area plans  Yields of 1st Constrains on yields
of 1st year year

/A/ 300m® - NEBEO FRICH s
(A+B) 500m®  FFAEER

(A+B+C) 600m®  FrAEEN

/A+B+C+D/ 900m® INEED FREEZ 3
/A+B+E/ 1000m®  (NEBO RREEEZ 5%
/A+B+1/ 70m® INEEOD LREEZ 5
/A+B+K/ 800m® INHMEDEREBZZ*
J/A+B+T/ 800m* UEEDLRZEZ2*
(A+1) 500m®  EFAEENS

/A+1+E/ 900m® INEEDLERZBZ 5
/A+1+H/ 800m®  UVEED LREEZ 2+
/A+1+K/ 800m*  INEEDLRZEZ5*
JA+T1+7T/ 800m? INHEED FREEz 5
(A+K) 600m®  FrRAHEN

JA+K+L/ 900m® INEEDLREB2 5
/A+K+R/ 800m* INEEDOLRZEz2*
/A+K+T/ 900 m® INEED LREEZ 5
(A+T1) 600m®  FrAEEEANT

/A+J+R/ 800m* INEEOLREEBZ 2

*! Between the lower and upper limits of each years’
yield. *?Over the upper limit of each years’ yield.
*3 Under the lower limit of each years’ yield.
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Cutting area and cutting course
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Reduction of cutting course network
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Composition of stand
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IMOBEREEEZFLEEDSNTHE HDHEL,
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AFFFEDRRTH 2 RBMOIRFHEECHEE L D50
ENEV, RAMDIREHESE T2 BIESRIE & »
3HDERELICL Wi, (REFFEHI2BECBRET
LTEDEHEL, e, LB EHTE I EBVBE
Thh, POEEETELEVENI-LZ5TESIE
SIHERERITS 2L RBENLBVIR Y, 20X
BEMT CORBETEER D0 OFE L LTI, #
%, WlE, HFEHOBARES S RhEEREN T
AR TERZEBONIDLEND B, [{RIFRK
Fy MU= | BFATZHER, DL XS R
FEOMZEERE LRK - REFEFOREFELE L
TEZHENHDT, #RD 0-1 HEENFEICH
NTHTE, HE, WOOBEESMER O XD ESER
St FOIC BRI R E 2 ER L T Fit kv
2%,
v. £ 7

UETHBAL &R - RERIEFREFEOETH &
LT, ERAZILEEEEHO 67, 68, 69, 71, 78, 79, 80
PPN D — IR & LK FE A4 806.10 ha 235k &
U CEHEfER 21T o 720 K-8 DEBE D OISR
FHTH D, HOBHOESEEMRIANCELET 5 HE
H, BEMSEE, kLD IEHENSE 25T
Wi W D T, BRI b EER R S BRIz,

B, REERTCHOW TV IRSXSEE S ki,
IR E 9 HOMSICRIL, KIEDTzD ORI
FEIELTON TR B S0 MHIE DN TIELFHDE
®lg, BIEOERDR 19 3D v T ik 0.0625
ha OEE 7 a v b % 1S 1 AR DR, B,
EROREELToLER2EMCAV, 28, BR
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B-8. EFESSRFM (RERFIEEEREN)
Model forest (Tokyo University Forest in
Hokkaido) :
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DFEFHIZOWTRE IFE2SHEIN W,
BRETFHENZ, #HakE<T 7V FSD(EE, 1989 a, b,
1990) 2RV FIHS (1990) O FEIC LB Z &L,
BRGFOMED T3 L ERBOFKED T -2 25
BMGOERBIOINEZ 2 FH L TEHL 72,
AEITE, FEBMOFTHECR 5\, BRER
10FE LD A TREFMER 2 -2 0 KK &
L, 10 0, 10 kR » 5% 2 fEZEETHEIET D I &
BEMRE UTe, 72720, SEMRRE21ER L 125,
BATHRET CREEET 2 HM e Mz 7 IR O —
TH57:0 EMERIZKGFEIN TN S,
FENSEFROKEREEA Yy P V- RIER-90D
LDl otz, T I THIERME LI & D SBHID 69 B
SDI3H 10D %S SIS T BLENEC 2D,
HENFEHRSEIZZ0E > T, M-90% v b
v — 7 MO, FROBREZISATEEZ2D
RBICAEENTWBZETHS, £, HIRTT

-9, BHESREHOGRERS v 17—

Cutting course network of model forest

£-2. BEMBEORKEORERRE
Selection rates for each forest type
MRE ) REE
Forest types Selection rates
A 25% QUELE 15%)

after 20 years
D 12%

E 15 % (B0 LA 13.5 %, 60 L 11.5%)
after 30 years after 60 years

G 15 % (40 LI 12 %)
after 40 years

H 15% (B0 FELI 14%, 60EDE 12%)
after 30 years after 60 years

1 15% (30 sELIE  14.5%, 60 ELE 14 %)
after 30 years after 60 years

J. Jpn. For. Soc. 76(3)'94

Uik 51z, SHESRSEMAOMTIEEFS (1987)
D IMED > bADOMBIZKSFE N, K5 3MEI
FAET B R 0 Tz, EMBIDIREFEIZR-2 1@
R &S RHRE LR (S, 19%4), BEQNEED
EHOFAHEHIZI 28 L L,
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X-10. FENRFHROFITHEOLK (8 XiE)
Actual cutting area of model forest that is being
used presently (8 areas)

205

SHERSRBMOER B L CRERIERFE
(20 2)
Cutting area and cutting course plan (Example 2)

K7-12.

FHERBMROLR B L MEBRIEFE
(2D 1)
Cutting area and cutting course plan (Example 1)

&-11.

RLTWBEWZ XTI,

B-11~13 1%, fERRE Wiz fkEKEDH, £-31%, &
EREZESZREB LU 10 £/ (1 ERE) ORI
BEOFHRKRTH 3, M-111%, FHIRNEE
38,141.60m® L FERIT 2 2K « (RFEFETH %,
CORTHEFEONEEORAKELR/NMEL DER
874.68m*H bV, (REIINEL L D HEE RO BBEIR T
DENE SZNESVENEELWTHS 5, M-12,13
i, WTFh b BEOFHINERE O NE (G £HOEX:
4,074.81m®) L &/IME CEBOHKK ©3,376.87 m?)
EDERL-o L BNIER - RBEFETH 5,
B-12,13 1 & o & RGBTV ENE 2 TR S
3 EFRANLER -FFEFEE WL, 2OHTS,
H-13 Z FHIRINEENERERI2ETH S, WTh
DFHEICLTY, 2y PV —7HOERRRY F 7 —
IR BT L BEBETERL I ME, HY, EEDE
B0 REHE L CRIELEEEIELEETH D, §il

EFESSRBMOER B & VEREREFE
(2m 3)
Cutting area and cutting course plan (Example 3)

4-13.

O & O wEHEHEEER, FEN, FH, ToMmoZst
PLEBLTIBLEILLEZBRI LN TES, &
EOFHEH T, F-3»5dbbhrs LT, POER
LR LTCHTFHIRNEZECKREREZAONT, F
HINEE O RFEREFD /Y — > Loz HI DWW
THERD B LRV WIT, 2D XS BHEEITIZI
HEEDHOEXEE2LI VERL TERHHAINRETHS
5, W RHEELEE T 5 AT, HEE
WECHIROGHZE T L CHEERFELLTO
FRERET S L b, FHEEYECESRERE
BEL I 2 2 EFEORFHTEH 3,

V. & b 1§ (<
KERDORBMIZ IV TIREIESE 205 & UicHis
FTEZIERT % 9 2 T, B/ — v 2d@iflicky
MEIR 53 L RGEREE 7V EFA L FEEOR WIR
REREFEVNEERERE D5, ZLT, Zhbo



206

J. Jpn. For. Soc. 76( 3)°94

#£-3. BHEFEFECBITAERS L OINESR
Yield of each year for several cutting course plans
(m?/ha)
SRR E-11 O H-12 DX -13 D%
Year Plan in Fig. 11 Plan in Fig. 12 Plan in Fig. 13
1 3461.77 3962.20 3461.77
2 3376.87* 3376.87* 3376.87*
3 3985.67 4027.06 3985.67
4 4057.76 3487.03 4057.76
5 4074.81 4074 .81** 4074.81**
6 3996.18 3996.18 3996.18
7 3508.61 3508.61 3508.61
8 3545.77 3545.77 3545.77
9 4251.55** 4061.54 4074.46
10 3882.61 4031.31 4037.56
&EF
38141.60 38071.38 38119.46
Totals
RAE L RMEDE
Di
ifference between 874.68 697.94 697.94
maximum values and

minimum values

*ETEAOIERSER/NOER, ** FHENONEESRERDOER,

* Year of minimum yield of the plan, ** Year of maximum yield of the plan.

DOEMEERBICBNT, REETRLUIE LS 2K
X« RIFIEFOIREFELHFET 2 LEND 5, Kk
BEHRBEEEIIZTEXIY VY —IREZAVTEE S
7 EBBOBED LT LT RADOHEBNHE L
5o REFEDHETE LT, RIED X D@ 1K % B
L CRREESD b, WIcBHEL MR —8ER
RERRBELZVEVI LV ERAVWLIEALHD,
AV PI =IO EDFHNEWERFENELS
nz, GISGEEBERY AT L) R EDEA, FELR
ARTH3 5,

WINEE L, WHrEFELL, FEIC, FEE
DdH BEHEZILT S N5 »HFEEEEFERED v 2
FAMEDRA Vb D, 51, FRXDOFEORETE
EDRS, EEREY AT AL LTED EIFTwL
ZENDETH B,

51 A X8

BBRITA (1983) MBS EE L7 0-1 FHERE. 94 EE A
& . 119~120.

TRERTTHL - FHRAIE - SA0R-E (1981) 0-1 FHERE & LTI
BPE D NEFO V-7 2EBEMKH:
141~142. ‘

SREN - DGR  ZERR - RE ¥ (1994) KBHIE
EETEERTHED Y A 7 240 (1) HEIX 453 & RRFH

ZEDIREREBEORE. BHEE 76 1 99~107.

FREEE (1989a) RAMOBETHE (1) ¥ av—va=
YT NVOIER. BAkEE 710 309~316.

BT (1989b) RAMOEETFH (II) vy av—va
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