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BOBE, LWTAMKO TE - %45, BROERSEIIZEHBRATEHELO 2 FIH#EI13250m?
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123, EFOMEEENORBKOET 26, MEAEFEOTHOh TOEVLHMAEML T3, FHbk
BB TR T L T50, EEAEHEEMIRIIL2LETH S, brEI, 21tz
FTIA S 26 - REABE L T 30 E S 2DOBRICI I TVRBEDTH 5,

ZO &S EHRNEROBEEA, S, FRIFICHEMGHEHEOPANFREHE S 2 7 24 | PBA S hiz,
ZhIdpek, EEMHEBEEMRSBETNIE L OO IROfMET % | OB L R g < B A
DEDEL, HEUEBFHBHETEIETEEDTH S, IDEIITABE, SH—BHIRT L O
HEOEREEHAM T LIS a5y, WIEAHIRT & ORMIHERLO 70 12 SHFHERNTORRE %
eI, ThEd Lic—ElC s OB ERRFERE, BOEAGIAE, HMORFRICEIL 2-8%
RO REERE Y 27 L OMTE, HISMELE RE X5 5K 23EOR D ADREY S 5. RS
EROBMNITEED 5 & 5 RAMOHIRFHEEIZ BT, FHEHBRRE HHATEEORFIIHT 3
HAZESEFEEO SN THTF RT3 L UBEEREL VA3,

EZ AT, BfE, REMOHBHEMEIBEORB THEASh TV 2BREHEIT, BETEEZOREANL
BAER-LTOBWEENS, LrL, SHEEHILL KRB0 & 58 5 FRONHER - BIE
BRETHT 5 ZOFEE, GrEgrHSHIZ L > THREICHEL VS BRIMEMATWS, £2T, ®
RBEDSUE, SF L AL B -BHEWS2IZL, ZhidE L TPHEE O # /- 5INHE
TREFEFET 5 Z L1, WIESHSRHMEHER YO L 538 LB—D20HKTH S5,

12 HfROBN

HIETIL, HAEOFH - MEELEIE S E A 2B e LTh D, IR & BFROHERIZBET
SREOHOTRSAREERE L XN3EFIIOVTRNR, 72, BRIES CRAEMKO IR E T
REET, RKERILIPROFBMEEOHER L IERO TINZ bR Tl 55, AEMLBEELRL
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TuaLEEFHIhBBRRIZOVTE I, ZThoDZ Lh b, HoNETREOREL Y REK
RRIZHBLVWA B,

bAEHHEHOAEE D 2 REMORBIL, RIS OBMIEEISBREINTNEIET
b5, Zhid, EAEICEEFhERETH B, BRIZ, TORME L ORAMO I 1T B INE
FRIO DL 78R EEA L THREELEEL - (BT, 1961) .

WREZLSHZ AL B INETRFERIC OV T, HIETHL I Mh s, WHAEENRERE
MC, 3 UTLRTEALENTH S, hAEITEFEETEERS (1963), FZ(1970), Kl (1974)
ZEOMENALNZ N, WHFEO L) ICHBTEBIE IS TRV > TEV, BRRERG
BEMETHY, BhDIZEL 4T BB OHFMIMEES ICX - THEEN T ShEREROBE, HM
HEERNLDDHEETS 5. Z00D, BREETHVLSF -7 BRIBXICLSDT, HHEax
b, ETORSMSLEETS L, AHFREREROFMEEIEL Th 3 LiIdE 0l 2EE51E
Bt A ZALT 2293, RO X 5 M ERAVAL , HHROME, ERERIBHMT
BINEELEVDIETHS, ZDXS aEEL» S, bAETREFHEEE D L& L AMKEE, ¥
Iab—VaYFEMEELTEDTH D,

VA3 7RI K BWEERRIL, BITICBEL T, MBS ZoORKE 37 4 — 2 (PR, K
HR B0 2 BV TIFROBMEIN L INEE % TRITE, IV —0 3 VIVERSTRET S 5 (B
WITRER, 1963 FOFHES > TWAEDT, SEEBHYEIZL > TRFERICHENETETH S, B
REEHHE U 22 YEE, $iR1E, Table ITRTHEREEROMBIRT — 4 % & L ICEBORRE L B
W A B L T OBEMEATEAL T3 (REARINTEER, 1963). BKFEOHEA LORIEMIC
BLTIbh TERHRIZDVTL, BIBTHLLIBNBOT, Z 2 TIIFREN L OGRS & 3
¥5, HA1(1979), FFHIEH (1983), Branpon(1991) iR EE L HHROMBESABRKL, TOWRFEEL
UTCEH 5 i3, {REREIRERY 55K - Frofiiile, (RIS aE - TRREA 5 7k%, B,
BLANDONIZfRIRIRAT DREIMAME B XN B 2 LICk BImEL KL T4, TBUDIRRIEAIZLS
FEER L7z, Hf(1980), BFHIEA (1983), KEFiEA (1984), Branpon(1994) 613, BWREHETIHRK
HRHEHEABC T —ETHALBWEIN TS Y, EEOMKEIHBL L $IZBL TSI
ERWA L7, B, Bannon®IT 5810 §ER L U T OMBEH ARV T, MEEEONIEESESBRE
AOELEoTHDILAMETIICLEZ), WFRAT L TRBLEN, 22T, BREHREREL
T, BEMOHSRBFE BRI 72 o TASEH LB PRSI T2 L L 812, ZORRERE
EFMEEBZICHFES T L A REENE L TR REFERL 7=,

1.3 HROFEEBK ,

ARG EFHEIZ L2 THE L REESGDLEVGER 2 HE, ERMm» oL, TORR»5
WREEOREAARB L LONEPHEF L 4R T2 L 2HNET 580 TH5, F1WTH
BEHNEZORORREHEOMBE R ERFREHOPIZILAEDTH S, KifEEEDBICHoT
BLEELZ L, BB LICEFL S 50EY 27 AOBERME L PGS 28T 5 0B 7 —
2EB/BHZETHY, 72 HBELERRANDREMEHAERR E LTHY kiF7:,
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Table 1. MBRMIBOFEFCO WS 5 FiF
Gentan probabilities in the period of 1955-1965

iRk FRARTE RIS PR
Age class Area harvested ~ Harvesting Gentzp}
rate probability
4 94 ha 5% 2%
5 204 10 9
6 316 16 17
7 333 17 29
8 339 18 20
9 378 20 14
10 161 8 9
11 63 3 4
12 19 1 2
13 2 0 1
more than 14 9 0 0
&t Total 1918 100 100

) Pl ER (1963) oFFEHRL -z, BEERAHK
TOFIT, FHRAk7.0280, Xk 3563 TH 5,
Notes : Reprinted from Science and Technology Agency (1963).
This is the example of private forests in Gunma prefecture. The
mean and variance of felling age class are 7.52 and 3.553.

AFXOH 2 B TOBRIIROED TH 5,

F2HTR, BRFECL I FHBEREENEGDbENI L, AG/IHBRHHGEX 26 L L TR
IR T, RIZ, ZOREOFER (WIREROMER) £, OMREERORFHE, OBFREIZEIT IR
BHROEERIZN T 2B, OMljki» 66225,

HEIRTE, MROBERESEAT, BREHEOKFRII OO TRINTS,

BAETIE, ARXEEN, BIELHREZES

k, ZOWETHAL &80 715 5 L 13FORTRANSE TER L, ZDETIZE, ACOS8000
(BHKBEME Y~ # —) L DEC VAXstation & i L 7=, BREEHIZHE L x 2507 FHlEE4L RS 3 7-
HOFTNTY) XLk, Asramowtrz et al.(1964) , PE1zer et al. (1968) DML % & & 1B L 7=,

2 RREEICK HINE TR LORER

FETE, 27, FHTHEBIEICE T 3WKEEOMNEITEMorIcddL &80, ZOFHEOH
RizowTRRB, &Kic, KGNSS HHERE 2% E U, BKERC L3 PAESHEEEIZAD
BOEflERT, ZUT, ZORBOFRRE (BREM) £ MEMRORM, BRI P3G L (R
o, HEBRERR S TSRS A 2HBIBAL T, W<22Dr—RA&RELTEBLAEY I 2
L— g VHEEEE S LICAWT S, 510, BRI TORAHOREMEmIZET 3 BRaHERE L,
MEFRDERROEFOELLEE D s, MEREWL»ITS,
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2.1 FHMEERECHTIBEREBEOLRE ST EFHORK

WREFERIERAEH IR E CEAE S h T30 it 2 25 H, HMEITE I ROBBHELE, S,
BWREECHE IS B HTTHBOMIZAZLENS D LEBERENSIL I ITE-TVS, LAL,
BUE T & MU Feb D R O S ATORIRICE 3 2 80T, MREHEAFATS 2 LRI AT
3 (HMEtERERES, 1992), ZOEME UT, MEERHE MG O FHMBRH L (RERER 253 °F
WAk, (REIROED D035 4 - 4 TIEROIER, BROHER A THITE 3L WS ETERY
AREOZENETONS,

ARG, 20 EREHEICEIL T & h b, BOFS, MERARRIZE O pELED oL
FICHES B[RRI A AR, [HMEEMOBER VNG T 2 RIRE U 258 LiratE
LB, IhEOFEBEC OV TREHEEZ VA, BRI62EBEHHE Tk EREREE ] 2| 5
SOER], [REITEREL 220/ Th -7z, JHICBILT, 58I LIZBMREAR IS 2ER ]
& 1HI5F & LT L, Z2EOMIRFRRIC, BHEBHOBE, [ER, EHESOSTHENER
A5 (BHKEES, 1991). FHEHEAL L & 2 IAREIE, ek 3 -FRMRESUEICPE S [FIBER Y X7 4]
DEAZE > TERK EN728DTH 5, WREHY 27 4%, BB EREZIIZL T ELEMKE
RAKIZDNT, HEOBREERD 2005 FHBM A HET 2 0 BE» S EA S h, BB, (6
D297 0y 7 A GRS E E 07z (R, 1992), HURFRMEHEIL, 2F £ 15812538 U 2= Fbkstisx
ZEIZHERERAKIZOWT, BEMERAEEKRIZOWT, 5FEITEIZI0EE 1 E LTI T 5, Z
D& IER 3 FO[FIREET 2 7 4 JBAIZHO, EEKRE RAEMITERES L D 2R oA L,
BB ETESI L E AT,

RIS T L iR S h ORI, SEERER RO R HRMETEX O] - b - RESOKE L
LTHOIESh, MUsAREtms sl 2 N EREE U TEH SIS, FRED, 2EZRMEEIC &
BEETNEHFHEFERORED | HUIRFBHMETER VIZH T 5 BMEEL L TEAE NS, Z0&5
ZEEFOL LT, TR, (ARS8, WEERER > SIPkONER, BROHER & ER T3
TEIWREER, BENZEESTEH AL OO0 8 , HIRFHMHERL AL BRI KT
7o, UL LEEQ98]) 25T 5 & 910, BMRBEEEHERLOP THREN LBEERZL T 5T,
FAORRISBTLEMETES LD TIRAV, ZZTUT TR, BMREEOBRIR L RBESEHS 2
15,

2.2 I7HE-TAIR & RENER E ORREOEH]

HIRFMEE I W TIREMBEO FRIO - ICRA XA T B EBREEE 5T, IPRORFEME,
PR A FRIU 72514 Table 2127R¥, R L7257 — 213, IRREOARS] SR X 0 1962485
51982 £ TOHNEFEHK TH 5, Sl / + (Hinoki, Chamaecyparis obtusa) {Z2 > T19674F % &t
EHIEICL, 564 1 28 E 35154 (3 08 BMoRFEmEE FRIL, 458 CORKHHWmE
#HRIM L7, SHBEOKEREIT, BEEREY» KD,

TRICHO KB ST 4 — 5 (EIHRE, (REIR2H0 3, BEEETRPIZTHh TS LS
12, BHEEE LIBTOERER % F 3 & O & L T19624F ~1966F- DR BRI, 5 KD 5T 3,
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Table 2. W FBHEIZ & 5 53 ABIEREEO THHE & REWEO
RN bR AMEEX, #iE: v/ F)
The harvested areas forecasted by the gentan probability methodology

and the areas actually harvested (Kisogawa forest planning area, Hinoki) Unit:ha
e 154 25 351

Age 1st period 2nd period 3rd period

e T P k@ T ZE M

Actual Forecasted Actual Forecasted  Actual Forecasted

1 0 331 66 290 0 298

2 228 776 31 552 0 484

3 0 646 75 931 0 663

4 54 340 131 700 725 1009

5 0 247 28 313 357 646

6 111 307 12 206 233 261

7 47 388 0 276 90 185

8 42 412 61 302 98 215

9 244 392 13 295 81 216

10 271 393 32 314 175 236

11 143 302 34 295 132 235

12 M 163 38 201 289 196

13 74 90 42 163 151 201

14 9 36 10 45 87 81

more than 15 3 16 9 85 67 153

#t Total 1321 4 839 580 4 968 2485 5079

Table 3. R FEIZ & 5 57 BARA 5 BRI A OO T JlfiE & BLFME O LR
(RSN R RARET X, B @ & /)

A comparison of the standing area forecasted by the gentan probability methodology and the actual

standing area (Kisogawa forest planning area, Hinoki) Unit:ha, %
2 e 3l 1
Hikl "~ 2nd period(1972) 3rd period (1977) 4th period(1982)

Ageclass m=fr TS FoE%  B%ME  PRME Bk Bl THME  mE%

Actual Forecasted Errorrate Actual Forecasted Errorrate Actual Forecasted Error rate

1 - - - - - — — —- —-

2 5625 5193 -7.68 - - - - - -

3 7 068 6 520 -7.76 5594 4641 -17.04 - - -

4 4544 3877 -14.67 6994 5 589 -20.08 5725 3978 -30.52

5 1826 1541 -15.63 4412 3177 -28.00 6 268 4 580 ~-26.93

6 1262 967 -23.39 1799 1228 -31.74 4055 2531 -37.58

7 1330 1134 -14.71 1251 761 -39.15 1 566 967 -38.25

8 1550 1208 -22.04 1338 858 -35.87 1161 576 -50.39

9 1607 1238 -22.98 1489 906 -39.14 1239 643 -48.10

10 1405 1 256 -10.59 1595 943 -40.86 1407 690 -50.96

11 1 300 1178 -9.36 1372 942 -31.36 1419 707 -50.18

12 1064 905 -14.98 1266 883 -30.24 1241 707 -43.03

13 637 569 -10.72 1026 704 -31.40 977 687 -29.68

14 241 225 -6.61 596 406 -31.86 875 503 -42.51
morethan15 233 193 -17.10 455 288 -36.70 897 460 -48.72
&t Total 29 692 26 004 -1242 2918 21326 -26.93 26 830 17 029 -36.53
FEyEhE® Mean of ertorrate . -14,16 -31.80 -41.40
IR e 2 5.51 6.81 8.37

Standard deviation of error rate

) BhO R, BREROEERELIOLNLEDRWRENTH S, REFIT, BE (=THIE-
BFE) OWFEINTE/-1 Y METH 5.

Notes : The mark ‘-’ shows omitted data including effects of afforestation. Error rate shows percentage of
residual error for actual value.
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T Tk, FHRIAk6.83M, (kHlkh ) AL14.488%2 T H > 7=, Table 2057R U 7= 2RI ERE RO F#
MRELBEEREL LD L, WCERIC L AHFREIEFOMEEE LR RFR L X -TWw3,

Tl & M7z S ERRIESRR MR BRI A & B U - iR AR L, ISR L 72D 2 Table 3TH 5.
k, 20T RS, 3AHITIRL ~ 2k, 4 TR L ~ 3ERRY, PHIMIRINCE RS
NIFEMS TN T 3, BEOFHEMTERIZIE, WREKIC X 3EEOEANEEIhS72%, Table
3TIEENS ORI THE L REM L OB, GBI TS,

Blfl & PHIBOBE AT 188 L LT, iR T & IS5 (TRl 5 Bl 4 5 1 72525 4 Bl
TH 58— vy M) 2V, 2, HHIIHMBER 2RO PHNERFMOMIEE LT, MiRBIERER
OFH (CPHFcEE) L ISR (Fs R %) 2 Fuvis,

Flll X AT ROSRERIE, WThOBKE w4 F 2L 20, SHAR 3 I0Oh TEERER
B3k & < & 572 (Table 3), T#l & h7-ERAIHMERIL, FWAFED IO —BRE@ICHD %L
ZY, 45T THREMOSNEBRAA TS, RE LT, BEETBREESEIHEELT
GULLT T, &I REARERTH 577, FHRERT ~14%>—32%—~—41%Th 5. Zhid, B
BRI X A IFEEO PHES, SR TRALE > TLESTWAZ LISEREL TV 5 (Table 2),

ZO &I, MM BV TRKEE TP S h 2 (RNERS, TR EE->TLEHH
R, FHEBTHEHSEIC L > TEHEMBIN T3 (&1, 1984 ; ZRiEA, 1984 5 FKEHT A, 1992
F)o Thbb, MEOMEEREBREICED (MRS, THEIMT RT3 &1 5 BREEO R
LT, FRIZZ10E S 5 ik 2 h D Lo EMMN T, BICBRENEBHL THEZLERL T
%,

23 WERERRD 5 4 7-REA

231 WREEROME

WL, TS b HFE LS RORKEERICE I L DT, TOHEROME & R
PR (1961)12 L 7228 TR T < . Wil Hqid, & 2M0 28RS N T § s o b 2 RERE
hBHER, RIFFpIE, Horst j IRl IR /R, LERIhE, MRHZ, y24HEIc L
5 ZEKT Y VEBRERCTHERGIZAS M EhTE D BKE, REFIEHEEND ¢ g () %
T

2M(j+D)
q = /g (x2)dx? 1)
2Mj
Pi =2)£g" (x2) dx? @)
=L,
—_ /2 . _X_Z . n/2. (3)
N Rl IR G

LEREIhB, 22T, MIZEEBORAETH 5, n, Mid, HKITOFEGOTFIIETH 5 LR Ek ¢ &
IR B o 2% 5T,
M=t / o2 (4)
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n=2:(t)?/q? (5)
LxEha, o7, BRKFq, REFERE, FYkMle, MBS, BHED X 5H THAT
55, WEIL, BHELD XA LARERR A VT, RIS Xl A, R RAREER S & o TR
& IR RS 53K 5 (Fig.) .
BREHRIE, BRSO 2-CM), 2M)-2, @M)-3, -~ IZHIET 3 LR AL L > TRD, ¥
R#iL,

q,=D;-D;, (6)
DBEREME > TKRD S,
BRI j @Rk A | + 1 EHRIC 5 % F TITIRER S B HEELIS,
r=q,/(1-q,-q,-""-q, ) )
ELTEENS, | EROMIERED 1 5 MIEO S EREHy, i,
Y= ®)

LLTEE S, WHERDT, REOREMINERIrGBONS,
LZAT, FAEROHERIE, RO 03K 0 IS kbl & 2 MiE gD, & B & 5 bhilh
ERTIIP

PuPaza - Pu
PuP2x - Pu2
T e e e e 9)
PlnPZn “*Pm
x 25348 _LIpER
Upper probability of
x 2 distribution
q
S R N J sEoREE
: : : ; Gentan probability of
! age class 5
0 : : : R D - 2
2M 4M 6M 8M 10M 12M 14M x
(1 2 3 4 5 6 17 - B Age class)

Figl. WRHHE L R77#E, BRREORKF
Relations of Gentan-curve, Survival rate and Gentan probability
1) P, : SEbRR D RTF 2 Survival rate of age class 5
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27U, HBEO-Dk=013FEL 2\
I2&k 0, BEOWKEX7 PV Ea, XKABHOME~R2 bLizakds L,

a=P-+a (10)
ai a'
R az a's
2L, a=| a' =
an a'n

EFEBTES, BEOZYD, RIREhFME, TOSMPICEHR EHs & Thul, TERRER LR
REIZIE,

qj =D, Py " p'ﬂj . pjl (11)
pjl=qj/ (1‘q1'q2"“'q5_1) (12)
1_(:11.(12_..._,._1j =Py Py Py (13)

OBIRAH 5 ZLh 5, MREHD O HEBBITIIEER L T, IBROBWEEORBLHETS I L
TE 3,

232 WNKEIT A — 2 TR TR RIT T HE

Mmvowa et al. (1981) , R (1983) &, HKiC i} 3 REBHEOEE M, 6, ZOBIHEOHET, F
RAMARD A A KO RBENTHB L LTI 4 TGRS, BROBKELREL
T, BEER L REAMOHBOBNEHE» O, UL, FhE X6t 74 TABRICEZ =T
ThH-T, PHICAZVEHELZE5 X 5 LHE S AMBATEORIZET ARG, ThETFbIT
WAL, 22T, AROBWREEOHBAEL» D2 HI» S, BEMEIZV2AHEHEAL, “DO0EF
AT DT — AOWKEAEL , WKH ST X — & L BEER - RIREROMEBOBEGKRE Y I 2
Vv g VEBRTHNT 5. AHESM(1 58 54)13, RIMAELSE L TMnowab D10 LD &
WIS L7,

(1) 1R, IR R & R R

IR t & R T 0 280, SPROBRIZ S BB L AND 720, [HRE, BRI, 558
SR - 7484/ SHIREOIRER | A R L 72T & 020 458 1) DM AE H 3 L 72 (Table 4) . DIk, &4 D
MAHETr—2a, b, ¢, d&15, BLORKAE, BREEOSH4Fig2, Fig3limt.
WA, X R 2 N TIRIRE WS 2 TOMRERT. B, | WRORFREpEL
p=100%, p,=52%& 35 &, 100ha®Ps AR E W T, Z DM H 108 & - 72 & & (252ha L 1 TEE
LWz & &3Rd,

r—Zake, bedD&IC, oM—ETtOLEMT 2L, WKIMHROMEMNEHIIF L A LEL
F, BT tOMBAEGELIZY T Y5 (Fig2). Y—RZakb, ckdnk3ic, t #—ET
cOBERT B &, AEHIE L T AERRENE, o T B LB IR, o WAT B LRIk
3, Tibb, BRKE T A -2 PERRERICS 2 53058,

(a) t iXIERHE S ORA IO LR % et
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(b) o AHERE OB ERD B
Lwib, IhE, RREAHEOBRTAS L, (a) DMRIZBRKESHOY — 2 B EDRRIZE D
2%, (b) ORISR ESROILSD 23D D5 Z L BS54 Th 5 (Fig.2, Figd) .

(2) IRl , (A Y B L IR RO HERE

1064 1 & UC5EZ &8 & h 3 HUSRARMETE T, (REEMBEOEMO -0 R L BT
BERIZIE, S 1 AHIE LEABBE TP 2 Z L2380, 22T, BREETTFUEASFRD
CRIRERICt, o205 X BREIIOWTERT S,

2T, FMEMA L $1210F5haT, MRG0 RE 3 " ODEFAMERT S (Table5), —2i3,
4, SEHEICHRAPES LTS bAEDHEHEFEBRISENE DT, ZOHFE[ETLLIETS,
%5 —2i3, BRKEHRIZEHT 3 AHRORERE] 3K, 1969 IENEFAL2TH S, 8Kk, B
REEHIZ X B BB OB A iR R & AT, ARICRICIREERIEL, RICIRMEL L5k
MTEBIENL, JOHMNICRE SMELRIE S [IAZFOBIEIRE] LIFAZ,
TODEFARIIHLT, KDL, o OMAEHLTES 47— X5 LY, MRKEREKIC X 5INH
FRAEBISHRE TEIF L, 271, BHOOIKEK, ROEAN, FRTEOSEELS3%
BLAEWZLLT5, 7L LIZDWTE 1 ~ A HORKREEOHES 2 Figdls, Mk mOHEESE
1, 8, 155D\ TH — 2 Z L IZFig5~Fig8iTR¥. ERRICEFL 2 OIRRER, BRSO
#Fig9~Fig 1312733 . BUF, 9701 260, BK#E/ ST 4 — 4 HMRFERIC G X 2 B2 R
L, RNTEFTNL, 20HFEHERE LB THRRIFOBNIIDOVNTEET S,

Table 4. FIRIHES t & (RIBR L o 20 M &2 & RTFE Table 5. € 7 bk &8 B v ofl 2 A0
Combinations of the mean and variance of felling age class and Distributions of age class of the model forests
survival rates derived from the parameters Unit : % at the beginning of planning Unit : 100ha
roARS b c d (2 EFLL EFAL
Cases Age class Model 1 Model 2
sk T 7 7 11 11 1 11.88 163.02
Age 2 26.88 153.50
class o? 4 8 4 8 3 59.94 144.17
1 1000 1000 1000  100.0 4 181.34 139.95
2 1000 992 1000  100.0 5 242.46 120.44
3 994 955 1000  100.0 6 204.57 73.43
4 955 870 1000 999 7 85.99 28.62
5 845 742 1000  99.6 8 45.85 22.10
6 666 593 998 980 9 31.82 22.84
7 462 446 988 939 10 27.44 30.21
8 284 319 945 862 11 17.43 19.02
9 156 217 843 748 12 19.24 30.11
10 78 142 675 610 13 12.01 15.65
1 36 9.0 476 466 14 14.72 18.10
12 15 55 203 334 15 6.63 7.00
13 06 33 157 226 16 7.07 7.37
14 02 19 75 144 17 1.46 1.47
15 01 11 3.2 8.8 18 1.59 177
16 00 06 1.2 5.1 19 0.52 0.52
17 00 03 0.4 2.8 20 117 0.7
18 00 02 01 15 # Total 100000  1000.00
19 00 01 0.0 0.8
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7. EHEPIHRR R

HURBMEE T, MEBRICE3RGHBOTHOS 5, 2 78 THFEB RIS Z
ERBV, EORD, TRIHEIC Y PR R ORIRmET, S ICER LR RITT. ek
25, WKFERIC L SEMMESRIEEE » 420 LM 2 Z & BEHEh oz EFEIZS, 1983 H)IIEL
1984%) 2%, ZI T o atETY, EFL 10X CHETEHET 2 A B OBRIHTIE, 12
7 ER & 11T L T35 1 A HMRERmMIC K E 20 H - 7= (Figd), £72, ETN 1 OBRFIOET AR
DT A D L RIRERIE, t 55 7 B TIRDT 548, t SA1LHROBA TN L %=, Z 2 TUTFIZ,
STEPISREEOMBOR A & 72 6 THE & S EE gRl o h S MR ST A -2 OFGR» 65
Mt B,

XL 1 O EHEEEAE a, b, ¢, dD47—XADBRELOMEKRAFigI4IRL 7=, Figld
THD & ICHIESEMRAMOEEE S ARE Wy —Z a, bTid, HEMRICE T 3HHDR
WEMEIIO r — 2IZHRENZ LA Figdk DHO A TH B, EFL1IDTr—Xa, bTIR, $159H
5 RKBOERRATHR, B2 HHUROBRAMOY — 7 8RBT 5, —FH, EFL1OF—
Z ¢, d T, BYIOS BI2ERM 0L BRESHOEFENNZOOT, REEEIZS T, LrL,
FHOET L & IO — 7 BRKEO Y — 712858+ 5 O TESES ML, KRR
BiNd3, Z0Z &6, THANMBMBIORFEEOMERS, FHmElsH & BEEO 3 OB
POREINBEEVAS,

1. {RERHEMEOHERS

PHIOET IS S (RIREROHER 2L, AL LIRBRENA LIS (Figd) . (RR&h 3 L HTRHS
WPRICE X, (AR SR SIS 1R A2 2 L4515, IOt 288T 5
BHC, IRERERUCHM—IRD L VS HEAVEL 370, EHERIC LMK L VI HERER 3,

_ Ta2 | 30
2 wenn —W—Casea 7 4 ||
_ i Age class distribution ) Caseb 7 8 Q
;:‘ —@®—Casecll 4 i =
= 2 —o—Cased1l 8 |[{g9 5
' 17z ¥
25 SH
<5
= g
¥ £ S
E 1 10 <
& &
A
0 P = 3= * )
1 2 3 45 6 7 8 910111213 14 15 16 17 18 19 20
Age class

Figl4d. ET7F IO B EERS 0 & BRI
Distribution of the standing areas and gentan proba-
bility in each age class of Model 1
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Zha, REFEREOEBICEELIRESSAALhS Y —Z a, ¢, dDFESFTHOBMBEIMIZDOVTARS
ELBTAMETICER I 1~ THRICEBY S B Z & THER TR % (Fig5, Fig7, Fig8), ZDk
S ICHBE L ORI SMOBE, FHOBTIHES BERIC L - T, HPERESMOE — 7 &8
B 52 & TREFEROBM-BDORGENE L 5, ZORER, HENRTOMRIMIZEH7- LS
R EXh5720, RFEHEOHEBICIRERSAECTLEIZLIZAESDTH S, Lrd, TOREHD
FRIE, r—2 a T, r—Zc, dAWISHITH S (Figd) & 512 tIZZEHLL K5,

SHIARIREROHRIZ A S N AIEBIOIEIEL, ¥ —2a XbhE b T, ckhddThaLl, o2tk
EWEENEL 25 (Figd) . Thid, o KEXVIZENBLERSTOIEDT, IKITORHB
t %83 5 PRAE U B (RERE MO WD OFRE SRR ML B9 6 ThH B,

ZO XS ICHHORITICE S RIFEEOHBORENL, BRI HSIEROBEERENTET 3120
TR LIRS R e 55, B0 E> 12, o HhE < 55 L RIFEMOIIEANE L 552 kAo
5, ZONKRBMIZ K EVEEEL A BDTH 5,

v, REFRIRERIC & oF B IRIFIAE

BERRRE TOMRFT ML, [AROBEREICK T 5 1 MERGFRTREICS LW, £, JRROEBIERE
DERAARS, WA BEIREEC 2 0, FHEMEAEIC Thahud, FHEERFRAOEBRDHORE
IZRAfRA S, BREBOAISHEE NS, - T, BEBREORFEMES , B06 L Ekk, HFmE
AL THNTBRHMOKIREENS, EFL 1, 21200 TAS L BKEAMIRILTHEDT,
$57K (1969) 23433 & 5 IZiliE OBERIRREIZ 36 5 Wil 5 A 1 3 T B B oD R R OB O T B R A <
—HLt, oD4r—ATLIZRE 57 (Figls), BIRREORIREMIZ, ¥ —X a, b #%#J15400ha,
r—Ze, dsHI9500hak ko7, TO&S T, KIRFMORKIEE, HHERD - ETHRUS IR
BB E cUTBBIMRITNE S B B,

I, BRAMOERIZ K BEND

EFL 2 OMEBRAME, TN 1 ERESRELY, RRKHMEBIZELL, BUIAROEBEREIZN
W, Z07:%, FHERIHIEREOREERELER TS &, EF L LIZHRET L 2 TEBRZPCREISES
SHAOHERSIZHE S BN E STEL TV 5 (Figd, Figd). Zhid, HMOBMKEIMmOHERE B LT
LHER T B Z L AT X B (Fig5~Fig.8, Fig.10~Fig.13), {RIREMBEOHERE TA & h 3 IREIBF OPCHEM
ZISAHIACHBT AL, EFLIDr—Xa, c, d THERAL L TREVEALNBZDIIHL, EFA
2T —2 ¢ TALRBFEITTH D, TOLI I, BRAHHIBRREERITOAHTIE, ROk
HOFMICHARS L, REFEMEIERE S 5 7E UBIRIREEAOIN R HHE 280, LA L, BiETENR
7= & 5 ITRERRIRREIC 54 B MR - (IR RIS FRAR TR AR U ¢ & AULETBTE Ok 26 1R TE L
K,

(3) &%=

WMEFETPH XN EFROBMERIL, MEFE S A - 21080 BRSBTS, R, TR
Wik, BoHOMRENE, FICE 1 FHREROXNIBOEELRIET, ZLT, LRDEFLIO
&3 HHRAE RO R OFRM TS, FRAHE, RERIBOBO BRI BOEALERINT
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Fig.15. EFAL1L2DIAZEDEILIRBIZ BT e

Normal age class distribution in a broad sense of Model 1 and 2
H)EFNL, 20 &S BB ERRIMARE > T, FHERE U THNIEROBEEREIZ LG
S MIE—B]T 5. Thid, BREHOAISHEZA TS,
Notes: When the totals of standing areas are equal, even if age class distributions are different each other such
as Model 1 and 2, the normal age class distributions in a broad sense coincide. The distributions depend on the
gentan curve.
TRl EhdZ LMo bk o7z, FE, BEOOSEOHFRSZDL S Sk sHE LTy
5ZEhb, 5%, BREBEOBRIZRL TR, HEIDASIA-FERETILENEA S,
SEfcHIE, [REIR UL, MEEEFRSOENETRTEDOTH S, BIRERD, REHESLL L
2L BRI ER S S BB IS 203 A — 55T, BEOHKEREASHE $#i<
EVSEHED S & T, ITROFMEFELETFUTIEDTHS, L2rL, SHOLSIZDESHLLEL
TEREFE[BOL LTI, FRONBEETHEMESTERINLZOT, BREEOZOE OB IE
L,

WoT, 5%, BREEOTHRE 2m L2013, /5 A -4 PHIAIZEZ 5 BEZEL -
LT, MEARMD B RFEBL AT Iy 7ITBNTE S L AWRHPBEE IR D,

24 PHTRICEEERETRERAORRKS N

241 HOBKEERT -4

BWREEIL, ThETORERINRSHE EH ZEARHBZL TV A, Bl & ) ICAMHRAME
KLU TWBRRT T, ML SEENZMG TRTREE L DR T 2 FDIES | LD, ZORRE,
RFEFHEAORTLEIRABELCTEL, ZOZ EF, BERFS, BRREFEGOMER S I -KHLE
BEDH-TELILERL TS, 22T, AHiTE, WETHITHELRISTEELLNSBERD
{REER 2 B RFIIC AT L, Z ORERD 6§ 7= AT 7 MERICOBEEFHISOWTERT 5,
¥, ZO0E, EEASE A V-0V LD & UTH - R R (MEPTREER, 1984) BT <
DT, HMICEAL 27 - 218, 19726 ~1982FE DI RN TH X h 7-815 18T A O IRB S
T8 ThH5B,
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242 B K 2EKEMROEN

B, REMOGHETHC AV DRI EIR, AL, KAMHIE SHER, ILERICX S 2 hT
FEIRTVRIEgELG, L, ZROKBEREFANTALS L, BHIZ LT/ 8 — 2 OB
HBHILPWHSLTHS, Figl6id, 19729 ~1980F- DRI 35T 5 BAERKORIRFIRIRE A 5 35
U 7- BRI T, FEIZ X ¥ (Sugi, Cryptomeria japonica) & [L¥ER, TERZ < V& b 7 % (Hinoki,
Chamaecyparis obtusa) DR FEAR EN T\ 5, vV IIHFERIC, b/ FEEMRICThETIRG- 70
WEL TS, Zhiz<wy o—BN LBl / $OZRICHNR2 ~4@lE NI L, 2 Yo by
WETEHBEA D MR E N0 TH 5, ZXIZ8, IMMEY — 2 L LAEERR A%, ThE
Blixa, sElEE—o L33, vVLDABIEMBRELY -2 LT R0 E LTS, 2D
b, HROBEY? —DOBRRETCREZE S I L, MEFFORBEOLBRLTLES 2812
5, BETHOHEAERTEE3Z LizohR 5,

243 fKiRmMoOg =

Figl7T/R§ & 512, iR TI S & B U THREMRO SR . IR ORIRE
B, EREMDBE — 27 Th - 1974F I 2D TH D, 1982ETH78%% 15, KIFRE TIRIA
BERIAEAIC, SHEERNMIHIT AHEEEE L T, HISERSREBEIZFbRTELZ L NH
52 ThHB, LU, HEMORRERILZITRINTHA0IC/ L, IFERORIFHRIT19824E1212
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Fluctuation of the gentan probability distribution of some species (Gifu prefecture, 1972-1980)
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Successive transition of areas harvested of species in Gifu prefecture

Table 6. FoFDEEH & O FERE & HRFRX 5
Accessibility classes of the stands and distance
from the nearest forest roads

b MR A & DR
Accessibility class  Distance from roads
1 0 ~ 100m
2 100 ~ 300m
3 300 ~ 500m
4 500 ~ 700m
5 700 ~ 1000m
6 1000m ~

19744FD48%IZ F TR T LTy 5, IR B D AT E L, BUCHIEONEEIEL TWE I &, HED
ERFFZI4DED L, BREMIEIZTE IS LT ERTI, HEMUIREROB % + 45
&, IVEROWTAANY g w7 DT FREERZLB(MITA OV, Y BRI97TTHELIBEEIZY
MUTWBDE, 2 Vo4 AV EERSIOBEO-HTH S,

244 WERBRSIMUERIRITTEE

(1) Ml A 5 OFEMER IR ERTE RO BY %

MR L R R O BERRIE, APERSEEIE T 2 PSR aEakiEicd o L 2iF, KE
GRS LT B ohkhofz, UL, BEO &S ICAMEBMERL TE L, VHIEGOR
WA TR X P ML, (REESAHBEE B ZERH 5, 7T T, MlH o ORI THARRX
%} (Table 6) %17 - 72 LT, Wf|Z & ORIREMOB = BT 5.

Fig.18~Fig.21!=, BRERIZ19724F ~19824F & TOMARA OIIFEEOB % 477 d. ZX¥, v/ FT
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Area harvested in every accessibility in Gifu prefecture (Hinoki)
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Fig.20. 2B 3AIB] F IR (=)
Area harvested in every accessibility in Gifu prefecture (Pine)

HELTWBZ EiE, 1975FE48IC, ZhALEETERNC L 2 RBRBOE EEIZEL, HAORW
EZAIFCERFEMEAEMLTHS, B, v/ LU~ Y TZoMERHELS , Lr s ERERIZD
NTZOMEMEIZSEEIC S > T 5, TR [HapatmE 252 & > T, 108REL LD v/ SO HE
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Area harvested in every accessibility in Gifu prefecture (Hardwood)

Table 7. HFIFHC A7 ARERI X 2 MRE OREH U ARAETEIX, il - ¢/ %)

Positivity for harvesting by accessibilities (Hidagawa forest planning area, Hinoki)

WA & 00 JERE 1083 L. _E o> Fbk i Bt FAK R R
Distance from Standing area in Area Rate of area harvested
road more than age class 10 harvested (B/A)
&) (B)
0- 100 m 894 ha 209 ha 234 %
100- 300 2642 139 5.3
300- 500 1903 78 41
500- 700 794 83 10.5
700-1000 637 26 4.1
1000 m- 392 30 7.7

E) WATIEREHE A (1984) , FMREAIZ19824, FRERIL1978-19824F DB,

Notes:The standing areas are values in 1982. The areas harvested are values, 1978-1982.

1T 5 YA O ¢/ FRFEEOLE A 5 L Table 7O &k 5 12k -7z, KEA 6100mENO L Z 5T
H23% & BWETH B4, ThUSNTIINEETH S, ZOZ b d, HARNEFOROLE ZA721H
BRI SN TWBZEPHO,TH S, AF, b/ FAOBBIRRSETH 57 Y I L TILER
Tk, HFID1~3 L 4~6 LOMIZKRELBOAS D, & & ICHED 5500mEl_EOkS T ORI
Bha<, 2F, b/ 3 OBERRES ZDITbh Thar 7,

(2) BRE D 5 OFEBERIC A7 BHRERIRR 35 4 — % DRFEAL

Fig.22~Fig.25 CEK OB FEL A BIERIC A5 &, X XDTFHRMGOHERIS, 108kATH% T
EIERIDC S 240, ZOEEIIMBITEIC b A, 20 XD R EKEIBOZEE)IL, Table §T/RX
h3 k50, 2AFFe s FIch, RRERLE & M ESOMEEHEEAEOZ0, HiOES)REF
@A FENTEC WA D, b/ FOTHRMEIL, 197242 2 108RET% T d - 2= 25K % 1 H iR
ABTL, BERISRERLTO S, b FORERAR~1280TH 50T, BRI~
HTEDDHBEVZ LD, vYOTFHEREROBMEIL 7 FXDR<, 19729 485D 7 Wik BHE
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Transition of mean of felling age in accessibilities in Gifu prefecture (Sugi)
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Transition of mean of felling age in accessibilities in Gifu prefecture (Hinoki)
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Transition of mean of felling age in accessibilities in Gifu prefecture (Pine)

72 73 74 75 96 77 78 79 80 81 8;%

Year

IR ORIECIZE - TETWS, 20 L3Itk /5, v VOFREET, SAcEBEEcssZ &
26, BRE{LOERY S 2 &V A5, RESOTFRBIENS, HAOEOCERE < 6 MlEH%R T

EL-BEXEL TS EVAS,



— 74 — HHRAMERRERE H376 5

=& 100-300m —&— 700-1000m
=&k 300-500m —&— 1000m-

SESML A (k)
Mean of felling age (age class)
S = N WA WL O X

77 73 74 75 76 77 78 79 80 81 %3
Year

Fig.25. iz RIS IR L HCF s (L ZER)

Transition of mean of felling age in accessibilities in Gifu prefecture (Hardwood)

Table 8, #R I {ERTH I L2 & BT R0 SEAHTIAS D AH FLAERI R 5L

(4 55 5=14)
Mutual correlation coefficients between harvested area ratios in age classes
and timber prices of species (In case of one year's time lag)

5 ¥ Age class
Species 1~4 5~8 9~
Z ¥ Sugi -0.28 0.67 0.78
t / #Hinoki 0.01 0.11 -0.03

A WS EIES (1983) . FEMMGROHANE, ASEERERARICKS.
Notes:Timber prices are data of Nagoya Regional Forest Office.

SEBHRHIROREZE A RN A B &, IATES 2 FR < BIFE TS 2 12HF] 1 ~ 3 A3tF 4 ~ 6 &
DEELTOS, i, HEISEOHRIZREO RYVMS TR ISR T bh 5 720 E IR
OEFEIFEE L T3, RO BEOHS TIIREN L (RIRAT bR L D REEOHERIE
EHHRKESARRELLE->CLEIPETH D,

ZO &S, FHRBBOBRFEENLE ST LR 6, FHIHBMIIBEIICRELR D, PRk
HEFROHERE L & QICERTARESH 5 I L BPHE P E Ao, £/, WPBIC & FHIRIPEORE
EEOSEORBHBEZEPHEL AL ST,

Fig.26~Fig. 29 CIRII S BORERL 4 BIFBHNC A5 &, RTEE & BN A L TE8izs 528, Ty
RO & 5 23F 2 MMERZ A 5T, BTN TH D LALGh D, [RESBOMEIE, 2 £
9 ~11Mp#R2, b/ 46 ~ 7R~ V3 0 ~10808%2, TAZERIA 5 ~ 7T Th 5. TRIERNIZIREHE A
B ELLBFEAPE DGR TH B, b/ FREHBISREBVICEL 2D TathEn
D3, AEAE MM L WS B—HINCRE SR TV A2 5 LIRS h5, X, < VRIS
KEL, HMRD O EERE TRk IR TS, ZOHERICZ, vV, vV A4 LVOHER
ZALNBH, —RECAT, 2F, v Vi, b/ FITHNBZEHBRMEL , EREEROEMSTM
ENERNNRDB7-HLELLEN S,
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Transition of variance of felling age in accessibilities in Gifu prefecture (Sugi)
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Transition of variance of felling age in accessibilities in Gifu prefecture (Hinoki)
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Transition of variance of felling age in accessibilities in Gifu prefecture (Pine)

B Z & OB SR OBEZL 2RI A B L, FHHRABIZEFEZE I 0nD, SHfEE i
FI1~3DFS A 4 ~ 612, BEFFMDEWERMALNS,
IOk, KPS MOBEELE 0 U EES 6, FIREIR & BRI 5 BULsEC
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Transition of variance of felling age in accessibilities in Gifu prefecture (Hardwood)
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Area thinned in every accessibility in Gifu prefecture and the gentan parameters (Sugi)
REHZ L, AR IBROBREZHIGEE S 3 I BHLE NI 572,

245 MGEH 5 OFREERNIC X 2 BIRIEROZE

RIRIZDOWT, BEEEESEBITL 5 3 2 OHBORBRRAEAF TE 24, ZhLEOBERIT I
HE o7z, ZAT, BHROADOMBIES T X 3 LA, TRAMEHRIZ DV TOMEE FBMIZIREL
Tk oiEh, BEREEMNILALTbh T 272812k 5, 22T, BRI BT
BT, 19804 ~1982F-0 3 /D BUKIEIIC DV TOABET L 7=,

Fig.30, Fig3LiZIZRBEOMREEETR T, AF, v/ ¥ L LRMIL 3 ~ 7R LTHY,
(IR OO RTINS LI/ E VY, F72, RN X 235 ¢ BIFEC, MikiTEE & BIIKERO80%A
BRI~ 3zEh LT 5, BRIZET 53 X b 2SR & IbENIIcECZ &2 5, BREET
SHE(1AHMICIMEE T2 Hllahs, Z0Zens, 1 FHBAIC—BRR W 2-HK33E
SR B TIMEHERS T &5 LRETIE, FREFRICBRERGLEHTEZ LT
3L0A5,
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Area thinned in every accessibility in Gifu prefecture and the gentan parameters (Hinoki)

Table 9. P HABIX 5

Size class of holding area

X5 P A

Class Holding area
1 0 ~ 1ha
2 1 —~ 5ha
3 5 ~ 10ha
4 10 ~ 20ha
5 20 ~ 30ha
6 30ha~

246 FrERE L RREOBIHR

FARBEIZ BT S, tRIE R, BEOBOIZXARBEAOZRIIONVTRETT 5, FraliEs
Table HZ/RT & HI26 2 5 AZHHHL 72,

Fig.32~Fig.35(2i3, FrARBEROMKIRKEIMOB 2RI hTnd, TXTOMET, £ & MBARIC
a6 DR CRFRMAE V., ZOMRR, TORBOZRMITEREASErENILP5, 55
BEETHENAZTHE, LrL, b/ FHTTidTable I0TR L2 & 510, IrEHIAE 6 OFTA TR
HAA%TH B3O/ L, (HFEREIAE518%LEL, ZOMBIMBNITHERELT-THwEZ
EAMfEbN S, JREBIC DWW T $Fig3s TG a K512, 2O ERERERE TIIIBASEZ 54 51k
FEBEAMET LTV 3128 bbb, FrERE6 ORBTIZ2ER4BC T, {MFEMIL, 1500ha~
2000haDBAHRE L T B, 2O ehb, ZORBBTIR, EEEAEMIHTIRBHMNEL THAL
LEIbN3,

Kiz, WR#EINT A= 205 5OTFYRBBOB % 4, IAEREIIZZEX, v/ FTRANEERE
Fig.36, Fig37iZd, FirEiiiE e ORI Tk, mibifEe & Fxic iR, REIZ1IEMATHRTH D,
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Transition of areas harvested in size classes of holding area in Gifu prefecture (Sugi)
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Transition of areas harvested in size classes of holding area in Gifu prefecture

(Hinoki)
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Transition of areas harvested in size classes of holding area in Gifu prefecture

(Pine)
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Transition of areas harvested in size classes of holding area in Gifu prefecture (Hardwood)
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Transition of mean of felling age in size classes of holding area in Gifu prefecture (Sugi)
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Transition of mean of felling age in size classes of holding area in Gifu prefecture (Hinoki)
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RIEHEIEREL TS, —F, ZhUNOFERERERE TI3197260 2 A1E0 - 7= TR, B
TRAARE 6 OB EFREE THL B> TE TS, /2, Tablel0TRL 2L Sz / FOXKEFH
MBI, AR 6 A OB THETMIA X VIRV I &2 5, REHRADOIERRLTE » B/
X VINRBORERE TIRAMHTROEROMEL R T, —MRIRE R 2B 2 BB L & 5T
WwWizEiohs,

247 SEHICHE S BTEEERORIR

b BB RIRE N R, B9 U LR UGN XIS LIRS A, FICHREIL, ZHICK
He/ FOEMTHD, MATHEL ) FOHMLOBE & 55720, MfE» 6 v/ AT
HRBAIZTDh TE TS, 22T, RFBICER SN S BIEOEREIA £/ DI Fig38TH 5,
ZOR»6ME,adHic, RSN DHEEL BRI, BEMETEORIAIIRRFINICREL T,
7z, STTCHREATHEVBIIESL &Y, K%, AX, v/ FAO O EREh 38451285 E
2D 57,

ZX DR FREAD L, BUAFHIERENZE8DE, b/ FILERINS EDABTHFHIS0%TD
THB, bR, ARCHAEESGORD, b OIS, O /%R N3 HAReskE
B, AFIZELONBHEIZHIT E vy, [LERREREOSMHERIT, v/ $175%, ZFH25%T
b5, TOLSZ, HRETEFHREFELELL 2 FAUGRLODH 545, BHBOMENE / F L1
SH—EROTBOBZ ICEEINRTVVEREIZLDDDOEBZ L AR LTS,

25 #%&

Ik B2 1L 0D 19724F ~1982E D 1VERIZ b 7 B RIFBER D A IFEER» 5, OBHEIZ & 2MKEDR, @
FRIE A & OFERERNIC & 5 IRIRICH§ 5 it - WRE ST A — 5 DE, QWNE/ ST A — 2 OREE
1t, @FFAEMRENOSERICN§ 5 BHEORY, OFRBF—~EHIC L 2 BIEBROEFDEENH S »
IZ&NF, INEDHRY» S, ITIORT & 5 kR BHEOMERMHAL Mk o7,

(a)BRFHE T, HREHAAOBRERZ EL Ehb, 20T &, EROBMKEIREENT S
LWSHEENSLD L, BREEO TARRAEFLKELS BLIFERO—2L LTIE{TE 3,

(b)) BT, FHRBEIER, AT - KAKT, SHER - EEMBICRE I B, 204D,

Table 10. FrAMAE L (RAREHEOBF (BB, BE: v/ ¥)
Relation between size classes of holding area and areas harvested
(Gifu prefecture, Hinoki)

P AR AT mREE S {REREMRE A&
Holding area  Percentage of forest area  Percentage of area felled
0 ~— lha 45 % 1.6 %
1 ~ 5 17.6 12.5
5 ~10 13.8 125
10 ~20 164 13.8
20 ~30 8.6 7.7

30ha~ 39.0 51.8
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BIREIC & > TR E AKX R 3401, RIRBOK = ZMEORKE THBRICA 2 VHELS
ABTEILHD, BT, AE, L/ FOEIIRIFRSEL, Lid, WRE/ T A —2IZENBD,
185X~ AOEBHPRES L ZITE, A, ¥/ F 0T TRREESEAT 5 2 L S THREOR |
RYOLEL GRS,

(¢)MREE T, AEEAAORISMERE W kiZ, BOZOBEMOS THER RDEXHS
LE B0, SPROBHEMBICHEL YA B IRFROMERROEL £ 8T 2 BE2 5 5,

(d) WD & DY, PPN SR/ S5 A — ZIBOARS R, Lad, MBHENCIRIRIC
BiboTOBNE I hOEEALIE, fioC, HEEEBRHOMENEL VS BEHY, WERO T
REWEEBAEIBZEDEEILND,

(e BRIERIZOVTIR, F— 420 a HREEDINEFLLP 57, LhL, SEHOF—4T
ABIRY, FREBAMRMEOFHAIEEITNE L | & BMPIRBSER LTI LS00, W
R A B U CRIRER, RURNERE P52 813, IS 2805 2 iS5 T5eE
Abhs,

3 IRNEFREORER

INHEEOTHIOFEIZE, G roDNERERZECHEDOFENRELLN TS, TOHERE
I BFHEI O caEE RS, 22T, ONEPRHFECIOWTERL, O20ERL»LRAMK
ORI 551 2 TRl L TRIEMRENTIEN 3800, HROBRFEENRSLEL T
WAZEEHOMIT S, RIZ, QBRREFERAICK T 2RBRIIOVT, E2ELAHTIT-REHK
OIBFHEOBRRANE LB E L OORHET S,

31 [ETFRAFEZOILEHL S L I-REEZOFAM

FRRERORR L L TR O AIERE THT S 2 & 13, BEOBMNRRICIATATS S, L
(1974) 3, BEORRNRBEN S H,r 6, WHEE*THIT I L OEREE H T T3,

MEIZBTANERTATEE L TCONEHBESEL 5, B X F 1 YOREHBREORNER
tr, REEORGEEHNE LWL D20k b F5 2 2T 5, HERERIT, K& Xk
%, MRS, Bk, REEMEE, ERERIIGEIA, BBOHMIZEU T (a ) MEINEORE :
MR - MRPESE, (b)BRIEREOER © mROFZE - AR, (o) BHEMHER @ MaR%E
- EE AR E DR RS S GEL, 1974), Zhoid, BENEESREL T, £, BTEEH
BRELTOAY, HBELEREZRROPTEINEINZEDTH S, ThbOHBRHFEREZH
TRRENBL T, SHOKIIZREL 2Ht2 - BEFOT TREBLEEM P AMFEMRE L REL
AR S BN R SR NEE L RITT XS Tk o7, 2O, BAETRERNTHEOBRS 1T
25, DT RN ESESE TH AR T AW SR TN IZT Ehun,

BSUEEE T ROFEL L THAR L 724 L — ¥ 3 ¥ 4 —F (Operations Research, OR) DFEIZ X -
T, BRERROSS CHHEMEEEZ2 3 U D LT3 BETFESNRBEL TE L, TSR
HAMEICEOTLNMTHEZ LY &7 5 £ < OfRICERI S L EOKHERIEFENICHE 1 S &



EAEMOMBHREEIZ B 2 W TRICET 28F7 (B 1% (8FH) — 83 —

Sz - 7 (KF, 1990},

RO THIIZE 2385 EOR %, RENEZTFETH 28FEMEEE Y I 20—V a Y FHIZOL
THY B 5, $EEHEETERE < OFfNALGN S, ZOREHET VI T A ) FEEGHKTEA
{t. X Ty AFORPLAN (Jonnson, 1986), Timber RAM (Navon, 1971), =2 —Y—5 ¥ FHEHFOFOLPI
(Garera, 198)F23HIFohd. bYETYE, WHETERROBEHABHIZLZ < AS5N5 @ik, 1969 ; BHE,
1970, 1981 ; BEWS, 1974 ; KEFIEH, 1985), —F, Y Iab—a VFHELT, =2 —-Y—3 YV
FFOIFS(Goutbing, 1984) , 7w —4i2kiF 3 2 27 4 (Deeta, 1984) S5 TN HBE T
BB, DbREELTE, KEF18I ML I2b—¥ a3 Y FHEEMH - THERONERRFRGEIEEZT->T
WARETH S, ZO&D ICEFREEL, KFQSDAERTsLIZ, v Iav—v g v FHER
R, ERHIEEhEZENREVERAIZH S,

FIT, ETEEE Y I 2V =Y g YRRIIOWT, IHETANCE L TORBEBEL TAS, #
FatEkiE, 703) XL20RERCER, BZATEORY 2 RERs, REREIIEROBRICAS
SERE a3 R, 1981) RTAFD, —F, #EEtERE, ©7LT) X L08Es» 6 ERLIZERL
TR H OB A DO T A 0 BAEET 3 BB A 5 D, QERIL LIS ORAE € 7S
B (Garen, 1984), LW = REEH-> T3, &5, @ZZTROoN-BIL, EFLOREE
DGR G RER TH - T, BECIETATETS B Z L2880 (KEF, 1981),

ZHIZHL, ¥Iab—v 3 YFETR, —E0EEFTHICE DO AFHROB X NEE LOEEET
LTHEEICRBE NS, FlAE, BEHRCLOHREERL, BREBTERICES FTOBRREL, ¥
KEFLTEREINS, ZOME, FHEHYSEIR, 2V — 2ATHEENICER IS AMOB % %,
BEIICETE 226, AEHEROMNE, WESTERICIRERITI Z e CEHRMERD
(K%, 1993), L2 L, SBOBMIAE CHRE I TV 3REMOFMIEOB AT, FERNT
FEHENIBWELERTH B, TORD, VIab—TaVafFoTh, —RNIZELIGNBERDOM
EEXEFADHL, FFLR FOEFLIEODOTFEBETE L2723 5DT, ARKDTHBEFLERE
L ERAHRET D 5 5 (Garcna, 1984) FrixH-> T 5,

ZO &S BEHEORES” S, Garcia(1984) R KEF (1981 5 1993) #MEH4 5 & 5 iz, WEatETFEEL v
I2Vb-va YFERE, REREHBEETRAZIEI L0 S, HENEFAASEZLLENE S,

Pk, ZhECIcfBBEh T 2INETRIO DO FHEIIDWTATEL, Ih6i3, HTNRE L
FLLZEDNEL, EROHBHIEE THER & h 3 REKROZFHEHE 03 3 N THEE LTi3E
FlLnki@nzin, BE, bHYEORFEMIC0GEL EFH XA TE TV IMKERZ, HERIIED
Kvna7ERERMLZROTH S, KHEE, FALBETHZE,DTEL, ¥YIab—Ta
VBRI & TTRE (BRI, 1963) Th B, TDkH %, AW LOMEEHL, v 31—V 3
VIERABTERZ LA OIS L, SHORAMOBMETE N 2 MKFEOFHEILIEDS
KOgDeEZO6hS, 22T, UTFTR, F2B4HOREROIHEFE S &1T, MKEEIZLS
INEEDOTHRE 2M EEE37-DIZFZ bW HREFRIIOVTIENS,



— 84 — TR AIIRPTITME 5376 55

32 BENRGOELEERLZBRE/NT A -FORE

WREREL, [REEFEARETZEDQREIMAORETHD, ThIMNFLALHREFMFICK>THEEN
TVWBEDTH 555, DEVWRCZIHHEHTHILiEH 2 F 0] @K, 1969 L9, EANEEL
HiZHEDINTWB, LaL, 1961FICHREEGHEE M I N TI0HEE B L -RERT, BICHRE
FOEEE FREEZ N DILDR

(a) I HORE T, REIBRL A5 EAA S DIE LAV,

(b)AHOMBZROERIZ & - T, RARESKE L L3EAES DG LAY,
SRS RO @A, 1969). ZAUSH L T#HK (1969) 1, UMOKIFFFHEROBERR, 5,
19616~ 1967 R DIRIFER & BEE L T 5, LT, K (1969) OEFE 515, £3, TablelliTR &
hAKEAD 6, TR, KT iE 312, —EORA, $2VERSOEAEED 5T,
FHOHIIIZMST LSBTV ESIZBbhs &l Tns, LiL, £O—J7TidTable 127T/R
EhBERFERS 6, [ 1A, 2RO FEHIBERAEDL RS, HETEIZ{VWEASSD L

Table 11. 19614F~19674F- DR EFIEM
Trend of the mean and variance of felling age, 1961 - 1967

i AT# Man-made forest KIRHE Natural forest
FR O TImmmme®  REERSREND  FHRTRER R ER)

Year Mean of felling age Variance of felling age Mean of felling age Variance of felling age
(age class) (age class?) (age class) (age class?)
1961 7.49 7.14 6.13 10.83
62 7.85 6.68 5.32 7.93
63 7.73 6.68 5.29 6.76
64 7.82 7.97 5.57 9.89
65 7.69 7.20 5.72 10.90
66 8.02 8.20 6.21 13.54
67 7.79 8.20 5.67 9.80

) $hk (1969) A 5 OB THEFFEIHRALEIZ L S,
Notes:This is quoted from Suzuki(1969). The data was surveyed by Planning Section in Forestry Agency.

Table 12. 19614 ~ 19644 D FREFME R

The mean and variance of felling age in each grade stand, 1961-1964

AT#$k Man-made forest KR Natural forest

X/ N S

oy ERRAR @ SRR THRRGE) (R B )

Class . . . . . .

Mean of felling age Variance of felling age ~ Mean of felling age Variance of felling age
(age class) (age class?) (age class) (age class?)

IELZES 7.67 6.94 547 8.52
1st grade stand
28Ktk 7.73 6.80 6.21 9.26
2nd grade stand
&t Total 7.67 7.02 5.59 10.78

) #AR(1969) H & DEREK,
Notes:This is quoted from Suzuxi (1969).
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WS AIREL, ZOHEFBAT A0, (FERFIZEETES 0500 T, RHICE
FHTE DRI OBMPAMETH 5L LT3 K, 1969).

ZOEHIT, WMREBEESI0EHRAH S TE BT, BICRRMERSZEL Th 5 L3 2HE2 x
Ehieht, ZORETIHMEFTE 31D & < HMA M T A Lh 72, LA L, Table11TABER
h, REHEICE T AR E VR S,

WRBHEFPEEMICEA S A T0FE BB L 2B, BFtERORBIZZA OGN T, HEZHET S
MEEMEHIL G L R TIE B ICEEEOE VS DL K572, 253 4 HiOKIMEDIZBET 5560 %5
Brid, R 2110 (19724 ~19824F) D15 fF &8 A 5 (RO 7 — 2 L BFEHEEE AW
TiIrbh7=dDTH 5, ZOKR, REABTHOWEBIZAELENBALW A o720, TR
HERE I3 E MR & B4 ¥ BB A A 5 AL 7= (Fig.22~Fig.29) . FHIH (1980) , Branpon(1994) &, BEIRD
19624E ~1978F- D G FREREH» 5 2 ¥, &/ FIZ 20 CORBYER £ 247 L7858, ORI,
REAE R L S ICML T Z 2 8E L, MREEOTPHREORE L LTI DRKEOELE 5
FTuwd, KEEH,(1992) &, RO RN, SHRLOERLERL T2,

22T, BRSO 5 Db EMEEE ED B BFRRMFOFIELBM L T <, ARIF(1985 ; 1989)
ICkhE, RS _ BRI B o Z-BBHIB0FEMRIIMHEIZ L - TREICEE W R TH - 28, B3
FIASERTH A BICAMMROERE b T, BELFICEZAERBORMMD 720, SIAMKSIZ R
BULEICHL T oz, 2O DRIFIS0EN & SHHEE 5 < i - B0 R LB Tk, MEDRE
RSB ESZ DALV IFOEHE L EIZ LA THO P IZ IR T 5 (IR, 1981 ; R,
1988 ; HEME, 1989), ZD K HiZ, MEAED EBFEOLMHT, BRFEHROM X h-BA0ER & L
BLT, MEICE S THBLOIREANE KELEb-Th ), BRITbh TEHEREII L TE
WORBIC - 7= (FFE, 1988). Thbh, BREFARMORMAL BT X ¢-ERE U TR
hTv 5 (FeE, 1985, 1989 ; HkiEA, 1988),

O &S BRI, FiTil 7o BB T A (RRAR O PR RPHP S OFRL $ —HT 3. #
Kid, MEEHRZFRL TEE 4L, BREOEADHAOFRIZDNT, [RRBIEESLEH
i, BPhBBOHEL, BEEORZ - KO & PN & UCOER2 TE T XV L E
BT 5 FEEEGRTRER, 1963). M EOERHGHL A5 & 512, HELRD % BHEOEHEH
Zdhid, ZRICIRCTHRE ST A -2 B LTHE 226, WHETHID 2D MK EEEE
H$3IldoTix, ZOHEHEARTHILERD B,

33 BEERHHEFTEODYR

BWREHTHE N 2 RIREH Y, BEOSKREME KE <FHEL TV 2EBE LT, MHTENE
BREI ST A — 4 OEOEH»IC, BREEHAEORHAEHRE N5 (HF, 1981 ; BHIZH,,
1983) .

I ER AR o) | HESR AR E I © 7  ORGAIFRE L, Fig39n k51, 2@aY—-2L15%
fEL1, 28R Te2E0%E D5, ZOFO L3112, bBEFMOXFE, v/ 30T
i, » 58RI - -EE R D, ZO8BE, SBAROR L HIZEHRIHRE A O RKE 35 X -4
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EEMT5H%, b

| 2 (14)

0'2=[Zj2° I
)

/Z0;—(t)2 (15)
)

L, t="F, o= (ML, n- | ERIIRTE R
Tid, MBOBROMSARGMROLLES, E1rOBRICHNKELZ->TLEY, 22T, BAXKRS
WOBEBLROBR HEL LT, WRAIHMEHE I 2 (EEHEOLE» O BRELENTLZ LA
Fzohs (HFHIZS, 1983),
Fabs, K(14) (15) QMR E RN %, EFNRERE

n'=n/a (16)
72U, a=j BRI
TEXBIR
T = j en" 1
=3 om g i
ab!?%m/?m—Qz (18)

TRONLBKFE T A -2 oHKELENTHDTH 5,

WREEHICERL T, 22 TRRAFELREROFENTHHIZE 2 5BEMEPICT 5728, B
RE A5 2 B 3 ORI HRGEX & 2 FIOEA LT, Boh- IREHE, SHRENEILERL
=, IKIRTEEER A & 3K 6 M7= WRRK ST 4 — 213, TR 1102660, RS Bu4.118%? & & -
72o THEROTENLARKEIL, IMREC— s L350 MBR4 2L, ERORREDO 6 L
BThEZ LA B, —F, [EROFETHEL & /- FRARC.S3, (R I 8448882 DR
REOHMRRL, ERORFEOThLIZEL BL - T 5 (Fig39).,

RERTIA S BT B &, (RIREREIC X 5 F S, REROFBRICHAREHA G CHEBICH» 2D
FL< ((RAFEEEIC L 2 HHEORERL, 2 7HH38%, 3 7HA236%, 4 HA15% ; kOB ERT, 2
2T HA266%, 3 S7HATST%, 4 THI104%), EERRARIRIEM RO THE L D FEFISEVMEIZZ 5T 3
(Table 2, Table 13), fRERERFIZ X 2 7B TTHl S - HHRBMOFHFRESR RERiEiemEd,
2 53H16.12%, 7.16%, 351116.23%, 12.83%, 44118.32%, 18.04% T, MMRARER IV TFhOAH &
LUERDTHEE VBRENDLEL 572 (Figd0), 2D, (RFFMES SHRE S A-25RKD 2
ZET, PHIEhBRMM, FHOHEBES, KDHEKGES 20RO TRAKE L EIF5 2L nT
x5,
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e TR SR TN D 5RO T W ST H
Gentan probability distribution derived from area harvested
in age class

—— HAERIZ T B IR BMRD S RO T BT B H
Gentan probability distribution derived from percentage
of area harvested

—A— RBOHTE
Percentage of area harvested actually

— g~ = FEHIRRO LD EK

Standing areas in age classes
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Fig.39. 2FEEDWKFE S, RIFFEHM, Esm (R Hugfekatmx, #iE: v/ %)
Gentan probability distributions derived by different methods, harvesting ratio and age class distribution
(Kisogawa forest planning area, Hinoki)

Table 13, {RIFMFETEH O BN U BRI ST 4 — & & - WKL & 55050
RFEMOTRIRE L RER OB ORF)IBUIRIFMHEX , BifE v/ ¥F)
Comparison of harvested area forecasted by gentan probability parameters derived from
percentage of area harvested and the actual area (Kisogawa forest planning area, Hinoki)

Unit: ha
14508 2431 3578
ﬁi*‘f 1st period 2nd period 3rd period
e =28 T EW THl S Pl
Actual Forecasted Actual Forecasted  Actual Forecasted

1 0 0 66 0 0 0

2 228 10 31 8 0 3

3 0 32 75 52 0 40

4 54 40 131 95 725 153

5 0 53 28 81 357 193

6 111 105 12 85 233 129

7 47 168 0 141 90 114

8 42 228 61 197 98 165

9 244 279 13 240 81 208
10 271 310 32 271 175 233
11 143 269 34 281 132 245
12 94 180 38 231 289 241
13 74 84 42 147 151 188
14 9 51 10 66 87 115
more than 15 3 19 9 53 67 88

&t Total 1321 1828 580 1948 2485 2115
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Ve T T T T T T T T T T
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g oE
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WE -20E O -o. el _—
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iR
()443 4th period Age class

--0-- EBRIRERIOHKEEEHL—X
Forecasted by gentan probablity derived from area harvested
in age class

—o— ANEIIH T HREEEIOBEREEH L —2
Forecatsed by gentan probability derived from percentage of
area harvested in age class

Fig40. BREHEHFHEOBOIC & 5 HMEIERRIERE RO i (KRB BhR A EX, B v/ +)
Comparing of error ratios of forecasting standing areas with different methods to derive gentan probability
(Kisogawa forest planning area, Hinoki)

TE) FrEM RIS, BLROEMOBN TS 20,

Notes: Age classes of replanted stands are excluded, as these possibly include areas afforested.

34 EBERRORY HV
RERERER S O R BT 55, (G ORGSR TREEN R, TR EEIE N
i e 2HOFRENELTLES, £2T, AP (1979 ; 1981) , Brannon(1991) i3, fXER¥iAT % KEREIHT 5
PUnEALLTALELT, LDBREBISEVHKE VT 2 -2 FHEET 5 FHEEmR L, HB 19791,
RTS8 0 B SR/ YT 4 — 2 2 HET D HEOFEIEZOVT, XOLSETERL TS,
Thbb, KEHA 2T HI0ERE L TAR SRS ETOREZ, 7590 ki (REEHR) Llko
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RAER ST oL, BREIARABRENGThTLES, JhiHL, 500 ERIZLS
FHEE, 750 ORFENIU T THNE T+ 2ELTH 5.

BREOHFWEERE, (IREEIRT, 168K LB BN A TN Eh T 30588
WThb, L L, BTHEROREIC K HMETEER cOBROBRAHLIZEADDH 0D, B
1982FEDIIN T, £ ORFTHMEREH, HEEREFLT — & ~X— 2L SN ERTF I E A, X
N3 (M, 1982 Tall, 1982 ; &), 1982 ; BiE, 1982 FHH, 1982 ; €N, 1982 ; #itZ, 1982;
SEfH, 1982) 2 &6, BUETIE, TRTOFEFETEFATT LTS eHimEhd, BHELEH
AR BT, (RERER, AR OERERIL, T80 TR REDOHRMANEINTHEED
LEIONS, -0, BEEREIRHT I, REfBt 5mlk T3 a <208t ThFT, 1%
TOMRUABRORFELE T X225 Z & 3HEA Z & Tidavn, KB (1993) 1, 15910 ks 1385#%
L20EHRD T — AZDWT, SETOHETHRIELFML, ThThORKKRMELEL /R, &
Bl E LIPS 2 TTFEMER M LTS LTS,

ZIT, BIGER A 208 L U2, FT 5 U0 IiRLIE QLML L) DIRTFRO 040 & R 3T A —
# ORERERL7=OHFigdlTh 5, IRFH AT BN IELAL AL S ENWSETOHESFEHE END
g, Tabb, TS50 ERLEOREED SR TOMESL, ki L KR BROMEE T»
AT, b & EHRMEIIENE, (R8BS0 8 & IR R 18R, (B 8 2 k20D E
ERESIRENOERTH 3 (Figdl), —F, HAERT A [HKBICEREBENFENB ]y -2
2, SETEBNORMREENF LT, BERE0MBIRETE8BE, MR 5 21— 2042
AFigAIDRFRES %7 4 v K0 S AMERICE LT L & TH S,

RO HAEOHIBRSMGEIC B 5 EERRE, 8 ~120RRETH» 5, /-, REMTE20H
T U 7219844F- 0 E R EFEMA (19814F ~ 19830 3 » 48 ¥R 2T, 2ERAG ALKERE
ROBMIER A 25 &, 21&MREL_ EORESRILIZ 28T80.04%, X+, &/ FTE0.07%, 0.04%%0.1%L1
TTh5(Table14), ZD78, SFHROKHEAORMANL - BRILEBELTE, BRFE 7 A —-208
LHEMEEESRTA Y EDEEAC A ZEBZIELAEE LI DR, B 2BAITERSERRE BT
3%, H3VIEHP, BanoonO FEAERA T2 B8EAONSE, 2O L5IZ, NEREOTRINEL
T, Bk %208 3 2 2T, 1500 MRLIBOREROBEIIMNEh, S TOMEL
HEEH > THRREAEN T2 I LA TELZ LML IR 1,

35 BEEROERBEEEERLLVERORS

2B AMOANT, HEH 5 OFREECHTE B CHERERIEND S 5 Z L BB SRz, DT
L, AR 1994) A, IFRELTFOHFRFEEOEEIZOWT, WE» L ORI L 2SR, &R,
PIROEREIRILUL, M 5 PRSIV T L, EBOFMTIMET T3 I L 2o ML TS
ZEPLRHETES,

TROFA B b A RROMEE BB OBNAIOWT, Feld (1987) 1319784 & 19855F-D thEH)
B A L LA EIT > T 5, Thickhil, OMERBEOREROEIZL T, 2FNICAS
EATHORMIRLOEEICH 0, FIERENCAS &, IBEREOIZ S HRBIIEE & & B
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Figdl. 4754010 k20l TR L 72 R #E 37 £ — 2 LT 5810 DI O RAEOBE TR
Relation between the gentan probability parameters derived in condition of that maximum of age class is 20
and the survival rates for age class 21 and above

R, 90 DBORTFEOFERK 2T . KPOBFE, 1590 DBROREE(%) DETH
%,

Notes:This shows isolines of the survival rates for age class 21 and above.

@y, QFFERBRERBORVIC X 2 RMOMUSEOREL, HENANDEEEDBROHERT
b5, QFRFHIAEFMELE KRG T A REEE T, IAMEOE AR L ZNEORHD 2 KIFE
THNN—=FTHMEMHD LRI, D LAEL L 2BARD 54, OMBNAKREE DL vIEE
BTid, ERETENMESRIEITOH2DEBIREHRLT S, LS HENMEREh TS, #l
5(1991) 8, AFRBRMEREOREMOTE L, o DELFRHEREL PR LD, REABKEL -
FEITTBHEEABRHL TS5, '

IO HRDEAOREL, HMOIHEFHLEBER/LTWS I EH, #1989 ORMEER D)
BB EMZE N T 5, Fhickiud, 19705LIE, SRR < & > THE U 72Kl
BOKX, 5V EDOEABRERET, [MROKDEL=RIRHIL]2EE 0, BHOREBI SR
BRI TLE SR TS, $HRMFIL, 2025255 SIAMREZMEEROBRRIZE
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Table 14. 2EIRA ALHO FREE L 7 OR#RAIRER T

Areas harvested and the percentages of age classes of man-made private forests in Japan

F R 1R FE O E s MR L
Hnik Area harvested (ha) Percentage of area harvested (%)

B mm ax Lok RN BEEN BE XX Lok MR RERRH

class  Total Sugi Hinoki Sumof Sumof Total Sugi Hinoki Sumof Sumof
softwood hardwood softwood hardwood

1 792 15 2 618 173 060 003 001 062 054
2 1200 90 20 717 483 091 018 011 072 150
3 5578 563 190 2035 3543 422 112 108 204 1102
4 13500 2542 717 6793 6707 1022 505 406 680  20.86
5 19625 4103 770 11815 7810 1486 815 436 1183  24.29
6 19878 5308 678 12573 7305 1505 1054 384 1259 2272
7 17403 8823 1427 14362 3042 1318 1752 808 1438 946
8 13800 7758 2135 12328 1472 1045 1541 1209 1234 458
9 10138 5082 2542 9367 772 768 1009 1439 938 240
10 9997 4938 3305 9655 342 757 981 1871 966 106
11 6563 3678 1970 6497 67 497 731 1115 650 021
12 6073 3222 1767 5898 175 460 640 1000 590 054
13 2903 1522 962 2842 62 220 302 544 284  0.19
14 2208 1365 688 2268 30 174 271 39 227 0.9
15 1208 708 222 1105 103 092 141 126 111 032
16 562 333 172 560 2 043 066 097 056 001
17 158 100 2 15 3 012 020 024 016 001
18 160 102 28 158 2 012 02 016 016 001
19 85 22 8 32 53 006 004 005 003 017
20 77 40 12 75 2 006 008 007 008 001
morethan2l 53 33 7 43 10 004 007 004 004 003

EtTotal 132053 50348 17662 99897 32157 100.00 100.00 100.00 100.00  100.00
) MEPITESER. BRERIZ1981~1983FE D ER DA EE5/3ME L (AHESIZRELTH 5,

Notes:This is the data from the affairs reports of Forest Agency. Areas harvested are values of 5/3 times sum
for 3 years (1981-1983) to transform one year’'s amount to amount for five years.

HUTEHL, REROERIC L2 TARMEOFENE FEEFHmTIEREL, BReLTROEL
LHEHIZER/SENBZ L EHAL2IILTN S, T4adbb, HENLHEREIEOR (KA &,
BUHZHFOBAHHRTHEIELBDEL LTS,

Branpon(1993) i, FibEBIRFEEA &h 3R e #H X hh O ERICX 5T 5 Z & A TRERD
WEOR EICKESZEEES5I00EL TS, L2L, Thid, T 50 ERERICE IO TR
K#EEH Ve HHLREL, BRETHRKBELHET A HETIT -2 I a b~V a Y HHOER» 5
HHLABDTHY, FROBHEBRIZE DI OTE Y, Lrd, LTRNZ=EEROEEEEO
BRy 54 L <, BECEEGRSE A SRS R, ML BFENEFSEL L ARETE,
ROHEASOLD, HENZRRESHORNRE L3 EBE B LA S, TOILE, AT
FHMORFBERESEML 0L E L T3 FEERS, BRICADESE->TLEH> TS KE
ZRATH B, ZOBRD S, KEHEAH (1984) »MERT 5 L 1o, BIRFEEHEATHEE, S
BOBEEL TOAEREGERLERICIK S L, BREEBIIN L TERREELEHATE I ENEEL
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WeEZohs, X510, HERIERLHIKD HD 28412, AFERIEEL THE LHEEH
B30T, ZOFMSE, FtkEBKFRROBERERE FEBERICKS T 5 Z L3, ERSIETHLEL,
RBELEZLEBEILND,

3.6 EHHMIOMME

$A (1969) 23, PRI A ZARZRO B ZHTIT D20 TE, FIAICHET 2 BEMRD 5 | L1
LTWa &3z, RENOBEFBRHOFRIRE 5 LR, BEOEORHEY? & OEEE, FamisEs
&>, EEEMICREODS 5 2L NBD LN, H-T, BKEEZERT 2584, (REMEEHE
BBHDIZDNTR, ZThTHEHERML LTXAL, W4 OBERE ST A -2 2 HATS 2 L0
FLWEWZ B,

37 EE

EAO SRR S HD LIRS TRIF R RS LR, EROSHITEE THER 1S
REMOEEFES &L I 7 8RICK > TET MU L FHETH 2 ERERE, FIHPMEET, v 32
V—Ua VAR WEETH BT L5, IRRE LTHHESE W I EAME 57, 22T, B
REELREL TS £ 5T 5 4R Lk & 23 TOMEEHBHEH X, ORBRENE
DEZID L THRE ST A - 22 0D 3, QRBBROHLIZEERAIIREHELAOTIT S, GRIF
FiAt S XOTRNC 51 5 REkT L 200 LT3 5, OfbkE , BECRIEE MR 5 M L mH L«
DRI AT B, OBNFEERSERT BN T, (HHAASEL S L OIZEH 4 OMRELEH T
5, Zh62EEL T, RNEEANETS LT, REORFHRE 2D & BENZFOZERIC
HIE L - REORGIRE T it 23 & E L oh 5,

4 H5ER

BHIRB OB TR L 2 b2 ERRIE, MDD A2 2D L LA ZER S I X X bk
AOERL - & h, ALHE#IEZ1000FhaicE TELA, Lo L, HEOHK - I 28008
BEDL—F, MELRDEBENRFOELL» S, BEKIH» O TE REMREEIZL > TEHLL
RMRIZH 2, 2051z, BEEbHEIZ2EEIZET TlF & Fbk - HREOFEMEL £ XK 2 BERIEREIC
V7zERTWAELASILNTELS, ZOFEERRT 220101, ER L HHEFEROHMSIZET
ZHEEOROTHE & &0 LB EABHMIEOB L ABD TEETH 5, &b REKORZHE
FHETE, KETHEE UC30FD LR XN TE 2RI EED, EFICh - THRENERELR-L
TWEWEHE#EATED, JDRBEOBVE - 2B THZEOERSRD N TS, £2T,
i, RAEMOHUSARMETER IS L T, MREEICROIEEOSOH - s PRk LT T3
78, FFORRELEEHFMEBBSLICEREEDOLT2-0FbMEEDTHS, ZORRMUT
DEIIEHEhS,

F1RTIE, HLONETHZBEORT 2HRENE U-BERE3HMCHAT s L 810, BIRAED
KB A BRIz,

BT, HURZFMETE L HETERIE ORB AR L T, BREBEOME DT EMHIZLL,
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BAMEHEOBYIIFEL T, FENICEELRREES, THlEE L TRETEHEEIATHSZLE
FHS IZ LA, F72, RENIHSAMGEX O BFIMITIc D%, TR & HSINE R O TR D=
HEADRRIORL, BURHEEIC K 20 PR EORERIZ DWW TRETL 7,

29, WKEEOBEGRORLLCH 3 BEHRORMEEIS 2oL, BREBEEETOR, EfE k5
FRAREISL, TR, (RHIRAEY, THRRICS5 A 3 EERI L. TOMKR, (a) MREET
THIE N 3IFROFIEBFIL, TFHREE, RKBWIROMIZE D SRICELTSI 2L, (b)HEEMK
By, B0 3B HOBAIE, THMER, RARIHROEL BRIMOEALHEES L
T, THHBICAZRS KM E D Z EXHE N E R 7,

S, PHIE E REE L OFREOBHEHS 225720, BREZHRE LT, 114E/K (19724~
19824E) It b 7= B RAMOKERERm & ot L 72 £ OFKR,
a)BEEE, BRBICE0REY, FAEROERBIZENENLT S,

b ) 5%k A & M & TOBE CHEMR AT S,

c ) PRE A 5 OFEEER, FrERERIC LV RREIIRE S,

d) BRI, BREE 2 CEIRBI O T IT K > TO B HIRE 7 5 Th I 2 IC h b,
EVIBRRVHL Itk o7z, IO IR, SROBMIEE THR Ch 2 BREHROMEREL, §X
TOFKCHBH LM EBTH1THR S LV BWRBEOMBL B IC@Tbh T AT LERTE
DTHY, ZOTLMEE, WRBETELOIETUATCELVEKRTH S Z LML 2L,

EIETE, ThIToFMIEIETHOATENETHFLELRETL 2, ZOKR, FIH
FEHETHY, Lt IV a YIHAOTEAMKRRL, fidOXRMAEIHZICLTE, B
FRIZLZNETHORE 2 ED S 200WREREE 2 BORBRLBFIILANSRFLEZEZS, F
BeDELTROZENEDHLNT,

(a ) BENERHFOEIIBU T, WRE/ T A — 24 RDBEDPRBETH D,

(b )AFED & 5 ITERAAIZELE & - HFRBHTE, EHEORRBIRREMEDY & BRI BEN 417
&0 &, KRR A FRPREUL TR U - i IR AR 2 S B A KD 5 LA B B,

(¢ ) {RIBHEHE T IR HE I O Bl A B 2 & T U B MR RE I OBE 4 < T72012
iZ, REEE 20MRLL Eic B3 RE N B B,

(d) EBE A HEFFORE & k- TWRAHEBICH L THRBELEA TS,

(o) BHERLBFIEOBANI L > TIRIMEEVBRZ 20T, BKF/F A -2 OREBEDEML L7
BTERAIE T D,

FERBEREH S WO MEIZL 5> TR B R ICEE U2 RRCR R, My s rEins %
AR e LN TREIETH - 72, HELIDE RBFMRFNM U < & D HREEERSSEHT 512D
nT R RESMEIzFR, REROHSHAMETEIZ BT 3BRBERC L ZNEPARSARER X
ELBREDLVIBEMMSEEI > TE 2, ZOFEEFEE LT, #EROBMKERL, BFEEHO
ZUZHETE B LS IERIN TOE L5 EBRFFEIZ k> THOMNI A 572, ZhEDRRER
AREGTHILIZLD, MNEEER-ZALT5H LVUNETRIEFLORRLHRIZ L S L 8/E

(
(
(
(
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BEL TS,
E

IOMEEZEDDIZH T, ~BLTHRELZHELEE LB 2 AMAZBEIREEE S
BFCHL, DroFHOBEETS, Tk, AREBEEE> - AMAYREREREELEEIR,
AMAKREBFZHSHBELIR, AMRZREBNIORIEEZIIE S/EE LTS,

R F RIS CLHMB A EFT R EREIR) & R AU R EEE X LR EEE
BHEIZIR, ZOWREGED S E -T2 E-TL F 2 0I8EEB 72, i, RERHRICIE, BiEEE
ZEE EEEE N0,

EEREOREKIZET 57 — 2 DEHICFEL Tid, IREHBEFHALER, —BE/ UK, MEA
£K, hRERK, HIHRER, THAERE2EZLORBEOE L OF 42 6 8RE 20, R, @
BEIZAMIAT — 77+ —vv P OFESE L AW DEWAEZ0E, T4AHBERESHHEBRICE,
TBHEH T OASERG OB £ 7750,

# L OINETHIE F L0 EHME DI & 725 T, HEFOEREERE CTHEFTHER)
1213, REAMERE N EAMEETHEFLOFAEPREL T2 &3 L L S ItHELHE R VAN
2o MEFFFRHERRILCIE =K % 13 U o RE624E [ RHEAR i | (MmO RIFERRB U IMric#Hb-
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A Study on Forecasting Yield for Regional Private Forest Planning (I)
- Problems and improvements on the gentan probability methodology -

NODA, Iwao®

Summary

In Japan, artificial plantation areas reached 10 million ha after forests were devastated by overcutting
during and after World War II. This was because that the people who engaged in forestry, established and
maintained forests through the forest management. However, the current economic conditions surrounding
forestry have made the management of private forests as difficult as national forests, though concern of people
for the forests and forestry has been increasing. In this way, we stand at the turning point whether we can
make mountain villages and forestry active for the 21st century. It is extremely important to establish a reason-
able forest plan based on precise forecasts of changes in forest resources in order to achieve these goals.

The gentan probability method has been criticized for its poor functionality, because its results of used as
the yield prediction method for 30 years or more differ greatly from actual values in regional plans of private

" forests. Therefore devising a new precise yield prediction method is now a pressing need.

This study seeks to develop a new precise yield forecasting method such that will contribute to the estab-
lishment of a nation-wide forest plan. The new forecasting model will be discussed in the second paper. This
paper examines problems and improvements of the gentan probability method. The contents are summarized
as follows.

Chapter 1, describes the purpose and the reason of this study and the study method.

In Chapter 2, the relationship between regional forest plans and the forest planning system is considered
in order to clarify the role of the gentan probability method. It is made clear that the gentan probability method
is currently recommended as a prediction method for establishing a regional forest plan. Secondly, the dis-
crepancy between forecasted and actual yields is shown using data from the Kisogawa regional forest planning
area. Causes of this discrepancy, in other words, problems with yield prediction using the gentan probability
method, are examined.

First, the characteristics of the gentan probability theory, which is the theoretical basis of the gentan
probability method, are described. It considers how "the present forest situation”, "mean and variance of
felling age" to be necessary for executing the gentan probability method affect results. As a result, it becomes
clear that the prospective forest resources forecasted by the gentan probability method are variously affected
by mean and varianc e of felling age. The mean of felling age affects the area felled in each period, especially
the amount of areas felled in the 1st period. When age class distribution has a nodule at the beginning of a
planning period, even if mean and variance of felling age change little, the predicted values are greatly re-
flected.

Secondly, felling trends of private forests in Gifu Prefecture for 11 years (1972-1982) are analyzed to
explain why predicted values differ from actual values. As a result, the following factors emerged to explain
why the gentan probability method can't forecast yields well in late years.

(a) The gentan probability varies by species and changes annually.

(b) Constitution of species changes through the process of from felling to planting.

(c) The gentan probability varies according to the distance from a forest roads and the scale of the hold-
ing area.
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(d) The forest is divided into the areas where forestry activities are active and the areas where there are
passive.

These situations mean that private forest management doesn't follow to the premise of the gentan prob-
ability method, in which holds that "positive forestry activities are performed in all multi-owner private for-
ests".

In Chapter 3, the yield prediction technique, which has been used in forest planning, is reviewed. As a
result, the followings became clear. Although the gentan probability method has the above-mentioned weak
points, it is simple and easy to use, and can be utilized for simulation experiments. In addition, it is the best
method for yield prediction for regional forest planning of multi-owner private forests in Japan. So by examin-
ing necessary remedies to improve the accuracy of yield forecasting with the gentan probability method, and
while with taking results of Chapter 2 into account, the following things became apparent.

(a) As economic conditions, change the gentan probability parameters may need to be redecided.

(b) When the age class distribution of the forest is distorted, the gentan probability should be derived
from the percentage of an area felled for an age class rather than simply the area felled for an age class.

(c) The maximum age class in the gentan probability calculation had better be 20 or more, to get rid of the
error produced by the cause that the maximum age class in felling statistics is low.

(d) The gentan probability method should be applied to forests where production activity is active. The
applied rate of the gentan probability method, which is the ratio of all forest areas of the forest in active produc-
tion, must be made to change according to economic conditions.

(e) When felling trends differs greatly according to species or accessibility, a calculating unit should be
shared.

The gentan probability method, which was devised in an era blessed for forestry during the advanced
economic growth period, is a yield prediction method which assumes active forestry activity. If forestry activity
is sluggish due to economic conditions, it is possible that the gentan probability method can't make an accu-
rate prediction. This is the weak point of the gentan probability method, which has be obvious since 1975,
when the results predicted by the gentan probability method began to differ markedly from actual values. This
paper clarified that the major cause is that the gentan probability method can't respond to changes in economy
conditions. If these problems are solved, a new yield prediction model based on the gentan probability method
must be developed.



