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Noba, Iwao : A Study on Forecasting Yield for Regional Private Forest Planning (II)

- Development of a new yield forecasting model -

B B AMEOBNIE, EANOBHMEER Iz Y7 - CHEIGH LT AT 2
LE BT, FORESEEHFNGER LICFGTHIETH S, FHETIIET, AT ITE -
RN BEEORBEEE S SICHB LR LOETHIE T 48R U 2, AT T & HkgrshatmEc
WHT 3257 TOREWMEERIET S 7= DI TR AR HEX IEA U, 2OEBEE, FHNEE
AFHE L 72, ZOER, HFHER, RIEHE, NMEREOWLWThiBD TECEE THR, PRIZh-,

IOZ ek, ATHET LGSR B SNETIIRE U TR TIEDE W Z L AL 2
Zhot, KOT, KRPWEFLOFRAMAMO 2T 5010, ZONETRIET T L BFEOAME
EHPMEFNANKTRETN THERE L [ AMBSIEE T L EERL 2, 2L T, 2EZHHE~
OIGHTENERES 28, £Y 27 L5 AWTRERERATHONETRIET - . TOFKBR, T
AT ATEM X3 HWEN, (RREE, HEE, 2hs tRFCTHEh3AHBEROWTE AR
#, THRE RO TENZ EABY o, 5T, SEER L 2 AMERHEE T V3, 2EHHK
FHERTIZ I IR, BMER, MEDERROTFHICEYE L 27 L LTHERDTEL, ¥ Ia
L=y a VERIBIZE -0, BORLOTREHEEIRERELR AT LE L TRHTE S ZL2BE
A bhi,

101~

163

= x

1 JEEN  ceeeeeerereerireeenne e e e et 102
2 HURRMREEIZ 21T B E L UM RE T - vereeersrreeenrnernrssssniee st e et siinae s e 104
21 BURETHUTE FILODRERE  wooeeerererorerireemoemoteriteaeen st e son s st e e 104
211 EHEIDHET  coveererrererrermemmris st 104
212 ARERIGEIBIOD[Z T -++ovvermvrerrernesenetmmernstrarrs e s st et et es e e ne s sttt e e e 104
213 BRI )L — FEEOYLEM c+eoverrreeermeorteriarniitentee st st et ae ottt e s e 104
214 BB D EFEL cvevernrerrrree ettt e 105
TR i 7 0 T = LT P P P 106
216 TEBTRITEOIZEL, - veervreeeaseeerrree st s sttt e et et 106
217 HUFUFRODZEAY, v everrrererereeremeeensmeniecenienmtentiteae ettt st bttt et 107
218 URRET T E 5L BT e eeveeeemnrereree et ettt et ettt et e 108

22 TRBE N HURBARIHEE AN cvevrereeereoressesssmmime s e 109
1998%F9H 11 H 528 #¥E—6 Forest Management-6

(1) NZFRERE



— 102 — PR AR ERE F3765

D01 FFHE  creerereesreesriaienee st et s st tae 109
222 PRI TR ZETEID oreorrrerrrernreserreniestsenennssreesiresitssetsencssanes 110
223 FEBIE  cererrerrorerieecninenen et e e e e s 118
224 THIKGEE  coooererrremeer e 127

D8 BB ceveerereesrenareniieie e et ekt e et s 138
3 W T OLEFFREHE NS «vrverrrrremrrmarernerresmmniiteninnniesne 139
31 REZRMEHE L UG T w-oveereereeemereermerneeeent st 139
32 URETHITE T AEUD AR ARMTAGIIEE T T oreerreeieeremiinniinienneenne 140
321 VAT ADEEA et 140
322 REFEHTHED 72 B0 S & T Ly weveereerrrereesieemeninetire et 142
33 VAT LAEIFOFDOIEEE  errererenrrnenittaite et 142
T I S = 12, 142
332 F - FSHRHIRITEE /35 A — & coerreressersreresinnssseniiennssiessnssnsnssssssiness ' 142
333 WRITHEE S JL — TPHE creeeereteite sttt e s 145
334 MRAFUTREE  wovvererreereemsrmmsreismnitests e st sesr e e re et st e 146
335 BEATERKTIRG -rvverreeerersrreronermietonessiteteste sttt asbe st sanaenenss 146
336 B ODMHODEERE ovvrereeernernrtmrirae et ettt e e 148
34 RETREFEADISHG]  ororereererrrmerserrrieersntnmriineieresrasssae e 148
BUAL  FTHE  reeeerereeesrronieeerie e ettt e e e se e ens 148
342 FHBIME  coeerrereeirieemriie e ettt 149
343 THPEEEE  -oeevererreesremmrerennimenesnres s sttt 153
35 ZEBEL cereesieeerereiitiaieeeie ettt ab s 157
FE o LT E OO O 157
A1 TFFZTODTER  oveerevrerenerummmireritenatenr et et ettt e st ettt e 157
4.2 SREEHJEER ooorerrrierenrie it s e e e s e s siaa s 158

PSPPI 160

EI[JEISTRHR  veevereesrnrensrsnsensnnnenensstoosttaessees st saeset et a e s e e e et s h e s e R s e e e e asr e e e aeeeae beaennns 160

SUITIINALY  +++++reeseresserterssmmtetens st et bbb e 162

1

B & CRAMOHRIMETHER Iz B0 T, SEROBMBHEOHFE L NERO PRID =D IZfHibh
TWAEREES, RENLEEZRL Wk hd, SHROLBIEOHMN - HKEIZL > GRES
USRS EE LRI H D, FHEBLLICL S > ORER & BHREOHBIZET 2 MEORW TRl
BWEOHELE->T05, Z0RD, MoHrOEE LOINETHEOMBENSBELE XhTh5,

FMEIL, BREHEASE LT, RANOHIRIRAFAHER 1224 72 o THZY 8 LI Tl & FE



REMOHISHMGENC 551 2B PRI 55F5% GE2#) (%) — 103 —

MY BEELYIT, TORRACEFHEEBICeFETHI L EHME UTHEEL 2, B 1R THEHR
REEIZ & 5 TR REE LA EDAOEE 4, B, HEMAE» 5B L, MR X 5 TH
OREEEED D -OOBEREFEHA L, AFEROTE LD L TADLIAEDHE,

(@ REORFOEMIZBUT, BRENNTA 22 RDIILHBETH S,

(b) FEHED LS IR MIZERE & - 72 FHBRN T, BROBRIUKRT A & RKEEH £1T5
k0 &, ERBIRERERE % AR TR L 7B (AR T B & IR E 4R 5 BB S B,

(o) 1RIHERE ISR EFARORSERMENZ & THE U 2BIKFEEREORELEL 72010,
TR bk 208 L B BB BERD B,

(d) FEM L EEEFMTHOR COBHEMIIH L TRRFEE4EAT 5, Mg L4 EES M Tbh T
WBFMOLHHIT T 2HE TH MBS N — TEIL, SO, HEThiE, BEHRHE
OBELISE L TEL S 3R ERD 5,

(&) RBIFECHAIEDE L - TIREHMEAN R L 30T, WMREINT 2 — 2 15ENBSIUTT U 73
BE{ LT3,

TH-7=,

FETHE 1 ROBEREAOT, BRBEORAAZBR L LFH LOIETREF L EERL, 208
HAMEH S 2IcT 5L L 81, REMMGEINT SIEHOTRMELBHRT 5. AETLORYMEOR
A, BIEETFNORGET L FRRCHRYE, PHEEO _DOEL» 51T-7%, XROTETFRHETLE
D AN ARMTAGHEE T L AR L, AERRE, BB, THREOME, 54&Y A7 AORYH
EREEL 7z, BmiRIC, DLEOBREREL T, SOHER L NETHY 2 7 20FHEEESRL -,

AHEDE 2 HLUTOMBILROBED TH 5,

FoRTI, FIMTHONLBERICETXRNERLZUR U THRL -, EOKESEEE)IC
BIL 78884 & O LOETFRIE T L ARA Lz, T LT, FEFNL & TR usiEeshatmx 12 i/
L, ZORREL» 5, FNHETHEFLOBEHELRITL -,

BIETIE, ANETFHIET AR ANEAMERIIEETLEER Lz, ZLT, RV 2T 4%
ZERAATHOPEFINIERL, 2088y 6 5EER L = NETRe T L0, 2EZEHEIE~O
TGO W TRET L 7,

FAETE, SEER L ZNETHRE S L OB DO TRIERER A - 72,

TH, COMRTHELAZNETRETL, AMBEHEET L 2R COE T8I TOr 7 4
i3, FORTRANZZE TR L 7=, INETHIE T L EAMBERHE ET L, FESMOEITIZIE, ACOS
8000 (RHAKEERFFE £ >~ # —) £ DEC VAXstation & I L 7. INETHIETF LOW T, BREEBIZSE
% X2 Ae LRERARD B 720D 7T XA, Asramowrrzet al. (1964) , Prizer et al. (1968) 0D E{BIF
HES IR L7,



— 104 — HHRETENIERSE $F3765

2 M HMETEIC BT SF L OIS FEE

FETH, F1PHORRNBRFRORL SMER LA, BRBHERLEMICLT, EERD
% < RFEBHOEMIES (RIREROZENLCHBETREOBRN Y F VA 84 F I 9y 2 ISR EE 5
T HIE TN ARET S, 2 LT, REORM I BEEAEEX 26 & 5T, ZOERMEL TRl
HEABEEL /2,

21 REFRETIVOWE

211 FtHEOHAL

BB TIE, AT - KAAMB, SHEER - RSO/ X 3 2 IER O FRIBA & LT
XNTWE, LrLasds, IWHEL PHT3IZBL T, BL - FEA 25 oM &7 L —7F(bL
At RBA ARET A B0 BT Ly, T2 TR 1 HE 2 2 4 HiORRERD SH7IsE
SUWTHITER, RN CE RN AR T 5, 2L, B 5 VIR R L 5 T b REHERD
¥Rl 360133, bk, MABEEICHMBEEREL 3525, 2 2 TIIHEREEIC R PR (MoE
5 OFEEE) T — 7T B,

ETFNOERX 3, 2008+ 5,

212 RERESIEOX

FEIMP2HAFH TR LIS, WSS OEBIRIRERELLEL L5 &, iy 6 BOHaOR
FRIDNE L, BRCHHB I AR SR IS 20D CHREY 6, ZOMEAEHEEL 1 -
TWb, T MEERICHT sREEOE T, MEs» o OfEX T i<, MARUHOME
HERRAOKEREIZIE 5 TEE o7, Thbs, MEEEFRINT2REIEL A5 &, K
DIEAPFEZE A D IZUH LT A 5, FrESE30hall LB L ZhLTORBTOERRI- %D
ELTETVS, &7, 8 1HE 385 HTRANZEOMBN L {RIREB B OfEN A H =X & ((REE
BEOHE, TabbRDELADOBRBIIRHNFFOBVEFTHRIENS) 24 EE TS &, FkEk
EAFEERBO 2 5 [FBIIZIT b T 5 336 (RIS ISRFBBIOB L 55> T 5 Z L h oBFEKE
VA &) EIRIEIRREIC & 5 Ffk] (R D A SREN ABEFREBEHOMRIZ L > T I L, IR
FHELVALI B0, WHICIREELEAT 3, BECIBRKEOBER LT 508 E L0
EVWAb, TITIE, BRERREEHET 3 HMNE [MREIL -7, BMEEROBEM LT 5
P A TR E L — TR L1235 (REEH, 1985), Fig LdaRbhs oA & OBEME (R pag
LEEIONB)IT & - THRES L — 7 (BHEH) LIERKE S L — 7 GERRFEH) 1223 &M TH 5
(Amano et al,, 1987; BFHIZ A, 1987),

213 WNES L - TEOEE

KBS L —TEL, EHFERO S 5 CRKES L - THES D 5EA TH 5 (Amano et al, 1987 ;
FHEHEIRIZ S, 1987), AMHIK EIBRES L —TDOAE XOBBRELS L, RETRT LS ISBEY
10FEBDOEEF — 212\ T, FEEMEMARMOEZEHEMEER E RAMA LRI BT 3BKES
—FEIZIEH S » S HEEHESED S, 2O 8, MAMRES ESIIIERRES L - T TH -



BRAMO ISR 51 2 T RICBET 561% (B2 (FFH) — 105 —

P

Commercial forest

%iﬁ%ﬁ?ﬂmﬁ
argin o ¥
commercial felling Iﬁ%ﬁﬁmemial forest

Fig.l. #BFH & IERFEMROEAX (AMano et al., 1987 5 FFHIEA>, 1987)

Diagram of the commercial forest and the non-commercial forest
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Standing areas in every species and in every accessibility class at the beginning of the 1st period used in
calculations of reproducing

) TR, [FI2ix, 2hFhskEs & OFB0~500m, 500mbl EOX5GTH 5,

Notes : Accessibility 1st and 2nd mean respectively the distance 0-500m, more than 500m from roads.
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Standing areas in every species and in every accessibility class at the beginning of the 1st period used in
calculations of forecasting

) (WAL, T2, Zh2hcEs o OREEE0~500m, 500mB LOEX A TH 5,

Notes : Accessibility 1st and 2nd mean respectively the distance 0-500m, more than 500m from roads.
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(2 F - BRPHRRE 7 £ — &

FBRHOE 1, 2 5WFERHBKE ST 4 —#1%, 81088 (1972 ~19765) , 55 2 /7 (19774
~19814F) i2 3651} 5 HEEOEIGR MRS, (RIS H & BifER], HFIBIcEH L7228 D4 fF L 7= (Table
1.

TFTRIHOFEA ¢35 2 — 213, 19725 ~1981E DR PG ERIER A 5 T L - i, &
A OHEREE & £12, ZOMERMIERE BHEBTHE LT, 7Y =V F TRV i 5 R 7,
Z OB %Figsismy, FHIOZ-0ORURARKE S5 4 — 2%, BEDT — 4 MBOTH R -72DT,
H & FigblcBlmR L 72 & 512, 19804, 19814 D ERBIRIRIET 2 5 KD - Py iRih, (RERE5
B2 HEOFHHE Lz, ZOXIICLTHEALTFPHIHEOE - MKHERK#E S5 £ — 4 #Table 1,
Table 2iZ7F,

3) BIXES L —THE

FHBHOBKE L — TR, PRSI S TRERES, HHAHOERRE L3 k5 ITR/EL 2,

THRHORRES L~ 7RIS, FRACERULE 1, 2 50 PRI SIS & 19814
DBRFEEANT, BRIVGEROBHFE 7 ) — Y F TR, ZO88E 7Y -1y FTEREL TV
7R 5 FHRIL 7=, 2 D& Fig.7iomR 7.

Table 1. FRHBKE ST 4 —4

Parameters of gentan probability for harvesting Unit : age class, age class?

BHAHE THIGHE
X 4 . For reproducing For forecasting
Sﬁﬁ Accessibility 7%~ * 2y ]
pecies classes arameters Period Period
1 - 2 1 2 3 4

2 ¥ 1 MFA 9.50 9.90 1030 1070 10,74 10.78
Sugi VFA 796 10.03 12.00 1220 1240 12.60
2 MFA 995 10.33 1070  11.10 1150 11.90
VFA 7.82 7.04 10.00 1020 10.40 10.60
k/F 1 MFA 10.40 11.13 11.60 12.00 1240 12.80
Hinoki VFA 6.78 5.31 6.50 6.70 690 7.10
2 MFA 10.08 11.29 12.20 1270 1320 13.70
VFA 7.32 5.39 6.00 6.20 6.40 6.60
Y 1 MFA 7.83 8.02 8.50 8.90 930 9.70
Pine VFA 1111 10.73 10.73 1073 10.73 10.73
2 MFA 7.81 8.03 8.90 9.30 9.70  9.90
VFA 11.94 10.93 1093 1093 10.93 10.93
T D ETEER 1 MFA 944 830 930 1000 1070 11.40
other VFA 9.44 9.40 9.50 9.50 950  9.50
Softwood 2 MFA 9.33 9.63 1050 11.00 1150 12.00
VFA 9.42 7.64 10.20 1050 10.80 11.10
TABEM 1 MFA 6.04  6.60 710 750 790 8.30
Hardwood VFA 10.90 9.23 9.23 9.23 923  9.23
2 MFA 6.05 6.42 6.70 7.00 730 7.60
VFA 10.88 7.91 7.00 7.00 7.00  7.00

) MFA, VFAZZ hZ 1 R, R orae Ry,

Notes : MFA and VFA mean respectively the mean and variance of felling age.
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Actual trend of parameters of the gentan probability on clear felling in accessibility 1st of Sugi and the param-
eters used in calculations of reproducing and forecasting
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Fig6, AXORUKICBIT Z2HEORWRHE/ 7 x — 2 OB L FHRETE, FHEECHEH L -2 HRIRER
MR A7 2 — 48
Actual trend of parameters of the gentan probability on thinning in Sugi and the parameters used in calcula-

tions of reproducing and forecasting
) AHNZ, Figs LRI TH 5,
Notes : Legend is the same as Fig.5.

Table 2. FHIzfHA L =HRARKE 5 2 —»

Parameters of gentan probability for thinning in forecasting

calculation Unit : age class, age class?
iR REPEY o
Species Parameters Period
1 2 3 4

A F MFA 4.50 4.50 4.50 4.50
Sugi VFA 0.50 0.50 0.50 0.50
v/* MFA 440 4.40 4.40 4.40
Hinoki VFA 0.50 0.50 0.50 0.50

) MFA, VFARZhZ -9k, KiRo8ERd.

Notes : MFA and VFA mean respectively the mean and variance of

thinning age.
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BRORGOENMAZTRTOAE, B FIIDO0LTHE, 1973F, 1918FEDF ALy a v 22k 58
BORGOENR, MRBI L — TREEEDOHBICAE SFELRIT L LELONS, TD1YD,
ZXOBFIFERIZH T BMRES N — TROEHIZOPELERL TR =, LiL, &/ FI2D
Wi, BRI ER A ER e ) FOEMTH BT &, ML RFEEOHBERZ L LD B{ED
CEEINE2REAHBH) A EET L, BRESN - TEOERIZ A FITERNTREL TS E
Er1ohd, ZTOIEH6, ¥/ FORRES L —TET 1981EDEIITR S HEBT S EEL 7,
ZOX3ILTHLN-BE, THRHOMKRES L — FEEFig8iimT,

FHEEHOBKES L — TEOHEEIZONTIR, ZI ThHo L3 IZBEORNES L — TEDE

R A e A
40 f
3 |
10|
25 |

T o — 7k

Rate of the gentan probability group (%)

B Species | AROEE 1 CFHEFA

Actual trend | For forecasting

A ¥ Sugi —— | - @en
v ./ ¥ Hinoki | —8— : -
i 2 Ha:dwoodi X e

Fig.7. PRFIFTHERN L 22 MBIRRE S L — FRORE J ik

A method to determine the rates of the gentan probability group used in calculations of forecasting
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Rates of the gentan probability group of species in periods used in calculations of reproducing and forecasting
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Table 3. HHREHR L FHEFIZHEH L - #FEOZE{LE

Transition ratio of species on planting after harvesting for reproducing and forecasting

calculations Unit: %
FHETHE THIEE
For reproducing For forecasting
Bed ki prem o
Species Species Period Period
felled planted 1 5 1 5 3 7
2 ¥ 2 FSugi 50 50 50 50 50 50
Sugi b 7 ¥ Hinoki 50 50 50 50 50 50
v 7 % Hinoki t / ¥ Hinoki 100 100 100 100 100 100
7 2 ¥ Sugi 15 11 7 3 2 2
Pine t 7 FHinoki 82 86 90 94 95 95
~ Y Pine 3 3 3 3 3 3
F Ottt Z ¥ Sugi 10 10 10 10 10 10
other v 7 ¥ Hinoki 40 50 60 70 80 80
Softwood £ DOt ER
other softwood 50 40 30 20 10 10
JLEER 2 #Sugi 1 1 0 0 0 0
Hardwood t 7 #Hinoki 85 94 95 95 95 95
[ Hardwood 14 5 5 5 5 5

EEOHBHIEELBERE 55, S, AFL2AF— 4 0OH» 5BEOBREME LT3 2DMEE S
LIZL T o 120, PRABEON O, SEORHFMEATMTIHL T, BEOHREI L —
TEROHEE L DFEL BT 3 HFENEE L1,

@) MRS E R

RURHREHER, BERICHY 2 EROMNREMELSEICTI4ENH S, LarL, FHiE,
ZOERNE SN D o0, PREBMEICHE L BIRNREREERIL, 2F, v/ $& $100%5THR
I B eRELX,

(5) MHREZE L3R & bhithin A M T A

HEHOBEZE L, 19724 ~1981F- ORI fo 1) 5 TS | U FR A EHEX DR FRE M EHED A8
255 HRNZEE L 7= (Table 3) .

TR 7= OBFEE(LEIT, 19814F F TOMEMAI9S2FELIRE R HFET B L LT 7Y — /Y F T
gy oKz, 2OME LT, v VEOERBIZZE, v/ FIEDLSHREFigI R, TDKS
IZLTHE L7254 Table 3IR T,

PRt A MRS, FBETR T, SIROMA AV, PRETETE, TAHEEZMVWARETH 328,
FRETIIETHEF L TELY & 15 NHER S EEOMBIURERIUE STV 5 0855 & ERECE
W72, HEINAHMERZEFEOFMREN BT LHNETH S, 207289, SEIITE
BoEEsH\SZ e L7, HOTHEVWS BN LAS &, Mg AmES PRIL AT RS &
WA, ZOFRHIHFRIZIONTRSHOBEE LAEWEELI TS,

(6) HuRIZE{L

B [ IRARAEH X O HuA P ML, TabledD & H D TH T, HEBRIZME, ZO104H
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4 Year

Fig. =itk 2HREELEOREOHE L HHREE, THIEHE THEAL -4 RIS (LE
Actual trend of transition rates of species planted after harvesting Pine and the rates in periods used in calcu-
lations of reproducing and forecating

) vV ORERIZZE, ) FANEDLIWRERLAZEDTH B,

Notes : Transitions into Sugi and Hinoki are given in this figure after harvesting Pine.

Table 5. FBLAH & FRIFHFIZHEA U -t AR (L

Table 4, HUF]BI I A 7= Zpk T RO EF O£ Transition rate of accessibilities for reproducing and
Transition of standing areas in accessibility classes forecasting calculation Unit: %
, A As BHEE THEH
if'/k P (=] . .
Year i\ccesmblhtg Total R OB For reproducing For forecasting
Transition of on: | S
1971 76 745ha 53 427ha 130 172ha accessibilities Period Period
1982 91 990 40 145 132134 1 2 1 2 3 4
R 11 100 100 100 100 100 100
20 -25 2
Rate of change(%) 2—1 13 13 10 10 10 10
2—2 87 87 9 90 90 90

IR 2 ORISR Lz, Zha 6, FERAOMF] 2 »ihF] 1 OmFERZELEL, 5 FHTH13%
(25/2=125513) Th -7z BEZ6NBDTEL, 258L $13%%& L7 (Tableb). - T, HF] 2+
Fl 2 oFFRE R, F1, 20HLE8M%E L5,

TRIFAOMANRELEE, BHEABICE T 58 1 258 (19726 ~19764F) —55 2 /11 (19774~ 19814F)
PRI B PR H3120km—124km & R RWAMBEINZ b - 72, $- T, HFl 2 =] 1 OFRELHER,
1982 LIERICIE, ZhE TICHAELS A5 Z e FHllahs, UL, BERETRTRIT 3887 -
AEOOT, SANII0%E{REL, HF] 2 —3f] 2 OHFFRZEILHEIZ0% L {KAE L 7= (Table 5) .

(7) P53 FER

{RARE RS & IR % 3R 5 72D Il L 22 MR, BIMARINHEFE £ Table 61278 L7z, EAARINER
12, IR THUS S METER S SR X R T A BINEE S &, Hiff A EAE TAMETIZLD
BH U7, BIMANEER S, BRI 3 IR R OMmRB s, BRIER L FHWTHEE
L 7-dipifAlha 7= D B A R U A2

8 WMREEIZ K 2 NHETHI

HEOBAIZ, H LVINETEEF L EER, B2 2 e Uk, R iddrdba, &
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Table 6. fHF L 7= Mo IREE

Yield table used in calculation Unit : m*/ha
BlbEAR
ks F M ATrees harvested Tr e:s thinned

Age o v % wv TOMEES  LEM 2% b/ %

cl8S  Sugi Hinoki Pime otherSoftwood Hardwood Sugi Hinoki
1 0 o0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 40 24 4 16 35 9 7
4 98 8 7 22 48 20 15
5 158 118 82 27 62 33 24
6 219 164 103 35 75 4 33
7 276 206 123 46 88 55 40
8 330 249 140 58 98 63 47
9 38 28 158 73 108
10 423 316 173 87 116
11 464 336 184 103 123
12 490 354 194 119 130
13 508 367 205 135 135
14 519 378 213 148 140
15 525 38 218 159 144
16 530 300 222 168 146
17 533 303 224 173 148
18 53 395 225 177 150
19 539 397 226 179 151
20 541 399 227 180 152

RINERE D7 I U 723K S5 2 — 213, BHETE TI21972F ~ 197650 F 1R, &
ok, TR TIE1977F ~ 1981 Ok, (RIS 2R V2, B L - dtis AR R
FHRINERL, NEPHITTLOBELFALTH 5.

BfREoTHIL, ESHMEtE TRE A TV BRI T HETRES L /-,

Bi=ag - 1 (10
Yi=Bi-vi'p (11)
=L,
a; =t AHBE D j kiR, n = j BRI R
vi =] EikhaZi/- D EH, pi =i AR
By = t 71 j Bk O RIREH, Yi =t 2+ § RO RIRINER

Tl BOERmEEE, MREE, R BEOSRMRETBEOB L THH X TSl E - L /2 (Table
7o AF, &/ FDhadi7 DRI, IR FRREOMRTIAMEN, SR, 5 H L 7= (Table
8).

223 FHEM

Q) FRHREH

S EHE BB ORI, A ORI EREMoE s EEEN S, 22T, %‘? LV
FHETHEINAE 2, 3 5HHEOBRAIFAIERE , Table 90D & 5 12 S FROFHEFREERKD
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Table 7. BRI L 7B B EME & BRE Table 8. ha%i7z O MM

Rate of object area for thinning and the rate of thinning used Volume table per hectare in age classes
in calculations Unit : % Unit : m*/ha

A ¥ Sugi v / *Hinoki e ¥ b/

W MtorgmRE ML MRTRERE MR Ageclass  Sugi Hinoki

lge Rate of object ~ Rate of Rate of object ~ Rate of 1 0.00 0.00

class area for thinning thinning area for thinning thinning 2 0.00 0.00

3 36.04 25.52

: 2 > 2 }g 4 99.98 69.35

6 30 13 30 15 5 169.79 124.00

7 30 13 30 15 6 229.18 164.58

8 30 13 20 15 7 287.38 204.11

8 336.28 245.59

) B kARRE EE CEE3E) 9 376.25 269.87

Notes : The data are quoted from the planning report of Hidagawa forest 10 406.95 301.58

area in 1991. 11 434.20 31245

12 462.33 337.34

13 454,01 333.77

14 490.04 356.55

more than 15 466.76 356.64

Table 9. FHFABEAOHZEEH L OETRAEIC L 2HBRE (R ¥)
A comparison between actual standing areas and ones reproduced by the
suggested method (Sugi)

2571 371
IR 2nd period(1977) 3nd period(1982)
Ageciss (g onqqory | DURME  MBUE  @UEE DR PBUE  ouE
Actual Reproduced Error Actual Reproduced Error
1 977ha 242ha 228ha 5.9% 187ha 154ha  -17.5%
2 3030 814 977 20.0 363 228 371
3 3990 2520 3029 20.2 1003 977 2.6
4 2695 3418 3988 16.7 2920 3027 3.6
5 799 2905 2689 74 3720 3974 6.8
6 531 1185 794 -33.0 2543 2668 49
7 433 632 525 -16.9 789 783 0.8
8 281 441 426 3.3 507 513 1.2
9 320 392 275 -29.9 398 413 3.8
10 210 254 310 22.1 256 265 34
11 255 294 203 -30.9 269 298 10.8
12 115 200 245 22.7 182 194 6.6
13 131 236 111 53.2 216 234 8.2
14 27 108 125 16.2 99 105 6.4
more than 15 62 189 84 -55.5 177 198 11.8
g Total 13 857 13 830 14 010 1.3 13629 14 030 29
Frg35E % Mean of error rate 7.9 0.6
oL B 267 21

Standard deviation of error rate

) BHEOREMIII0ME TS 545, HEESIERETE 2 -TREZE,E, 1SR LR
FLHTHFRLE, PO 1HHHEMOER, HFHRROREOHERE &R 720K 7=, RE
iy, BE (CHRE-REH OHFEMIFT S/ -L Y METH S,

Notes : More than age class 15 are kept together in a value as the same as on statistics of the actual standing
area, though data of even age class 20 are reproduced. The 1st period data are inserted to show transitions
of the standing areas. The error rate denotes the percentage of the deviation of reproduced data from
actual data for the actual data.

i & PR U 7z, PRI REERIZ2084% TH 578, PR EII1IERTH 5728, HBLE N
158HR LD FRARTERZ 1588% I & L 0 THE E & L /-,

REE & FREORE AT TRIEL LT, BRI IR (FEREY o BEE A5 A BE 2 B
HTE 75— ME) AW, &7, 2HBIZRMBIEROBEMEORIEE L Tid, IlERE®
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Error rates in age classes of the standing areas reproduced by the forecasting methods
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OV (PHFEE) L REEE (R RFERZE) 2 V.

F LI P R & BREREIZ D0 T, Fig 10iCE#RFIER2ER %, Table 10(Z Midl G ER DRy & 5
BUARL 72, FigloCEMRAIDRERE L5 &, BRFRIIAEH LN TIREO S 28, WihoiE
THEREINNSOVEIICH B Z L MEBHENS, L ZATREDOHT, $RTOBREIZOWTE 248
DBENRE I FHOZh LD ERZFVREAED oM BEOE, £ 2 5HE (1977F) OBREHES, EHE
OMBE BN BE>TOE20EELLNS, EREOFHMEEIZ L 3 BEROBRLAHLIZED,
197644 5 19824F-1Z 4043 TR ANOMIUB IEMEE AT bh, TREW B tEX O e, 1981
FIZEBE N (FH, 1982), ZO#E, il X 1L Table 90 2 4 Ml 7 B bk i RE EIE D HERE £ 19714 2
EARAR T DB TARB L, 1733 030ha— 2 5112 520ha— 3 772 920ha L, EREGEREICPEVVRIR TR
PF 53 TOHMMEML, 3 HICIRFIT00halliNT 2 E WS HRAE L2, ZOXD EBR T, A¥
DIEPOERTELLN, LA ZAFLAOBBTLEL Tz, ZO2BE 2 HHOHFHERRER
EABBRCIE, TOZEAEETELERSEOT, BT TREE LTE I DOOTIHEL 7=,

5 3 FHOWMBRIRRERIE, HEHMBAORERIICHL T IMNERL &, BREETIEORE
A F2ERL, BZI08RL E T4 TE k572, ZOZ L, BREERTIR, TXTORET
FFEI D LRRIRRE G 22 L ARBHKT S, HLOCIETHERETIE, TOMSFEB 4R $T
DORFETH20ULINIZ A 572, ZOMMEHERD 3, 4, 5RO TIER-AULI T L & 57248, T hizdbk
BFEREOS 1 AWWEICBT3 1, 2, 3MRMMA10ha, 18ha, 34haTh > DA, 534
12i%32ha, 3%ha, 56hal , FEROMIUBEMEHEIZL > TEWHL D TES,

FHEMSTERIC DOV TAS &, 5 LI TRHIBEO S I3 T 40% LI & 2 5 72, TSR LI
BOBERIZ, FLOIHETRE L) 8 K2, ot/ 2 2RBIET, BRERIITT100% EE
FEIZKED 72, ZOXIIIHRBHE TR EREMABRIZTRENS 720, HFHRRROBRELOF
BHIERBR IR OREBICKREL 55, 20T 8, MKEEOTHINEROTEL FTETAEH
KEX¥TLE-7EELONE,

3 AOFEREE, PR EEATable 10TA 5 &, H LVUE TR, S8R5
EEH-1%~ 3%, IREREUERE 9%~27%T, BRERETIIFIRER-02%, RELIEERFEI%E L
72 ZNO OWKELRICY 3 H#EI, BRI CEIIRIER0.0%(4 22080 1) ~13%(7 4D 1), BAXE
FEHERZE0.4%(23777 D 1) ~51%(2 5D 1), BIREEEKCTIGRER 3%(2UTD 1), SRERITHEREE14%(7
ROV TH o=, ZOESIZHFHENOBEMERIZ, # LOIRETHIERIC X 5 KRR I3
PITBEIGE  BERES G - 2,

INFETHIE 7N DORRODO—D T b SRR 2 D AN 738 %, Table 11DFEAHRILTER
DE 3OV TAS L, HLUOHETRIETIE-3%~ 3% Th - T, BRBEEOBRZEFIINT 5 HhE
136%1653D 1) ~139%(LAfF) Lk o7z, AXOBRILRERR, BRBEIHRE G708, Th
13, AFOEBOHBHREHIZIHEINIKZ L ED-T0EWEYD, MRKEETE 2 FORRILREES,
ELOBRBIZHNEMAZ b0 THS, L L, HILOIETIEOBRILRERIL 2kT
ABLBEREELELD DX OIEARDERBEH, ZThiZ, WL ITHETHIT T TEA L T
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Table 10, FMBRBIIADTRIEELO i

A comparison of the error rates of the standing areas reproduced by the forecasting methods  {ypi¢ . %

om Tl P R Yt IS B
Period ~ Forecasting Sugi Hinoki Pine other Softwood Hardwood species
methods

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean  S.D. Mean S.D.

2 H LV

the suggested (A)

W B

Gentan probability 53 708 -17.0 34.7 70.7 3403 1044 3731 722 3569 -10.9 50.6

method (B)

H.# Rate (%) (A/B) 1489 37.6 8.0 105.2 5.3 82 200 142 140 9.7 75.7 48.6
3 FT UV T RS

the suggested (A)

Gentan probability 116 1114 255 225 419.2 14734 1305 436.3 6334 21126 -4.8 66.8

method (B)

e Rate (%) (A/B) 55 109 13.3 50.9 0.6 1.0 91 6.2 0.0 04 3.2 134
1) FiOMean, SDIE, 2N ENMMABEROVIY, BEFELTT. ZHORFE, WKHE
IS 38 LI TR OREREIEDO S - v METH S,

Notes : Mean, S.D. mean respectively the mean and standard deviation of error rate of age class. The

rates are absolute percentages of errors of the suggested method for ones of the gentan probability
method.

79 267 14 366 37 278 208 531 -101 345 -82 246

06 121 34 114 26 140 -119 271 02 89 -02 9.0

Table 11. FRAFBLILAZE D BIHERHIHERCELO o

A comparison of the component ratios of species in standing area reproduced by the forecasting methods

o TR e vF - ZOfhetEER  TRER FRFRMI A
Petind Forecasting Sugi Hinoki Pine other Softwood Hardwood Total standing
erod  methods CR_ER_CR ER CR _ER__CR ER_ _CR ER. area
D
REOHRLL . 10.51% 34.69% 16.09% 1.44% 37.27% 131 560ha
2 Actual component ratio
LWy ¥
# T Al 1065 1.3% 3417 -15% 1636 1.7% 155 7.4% 37.27 0.0% 131560
the suggested (A)
W HE
Gentan probability 1058 0.6 30.78 -11.3 16.75 4.1 157 8.7 4032 8.2 131560
method (B)
3 Rate (%) (A/B) 206.6 134 414 85.1 0.2
D
SROMR . 10.31 38.01 15.66 1.49 34.53 132 147
3 Actual component ratio
LW Hi
i T 1062 29 3701 -26 1597 2.0 152 2.0 34.89 1.0 132147
the suggested (A)
WREE
Gentan probability 10.53 2.1 37.07 -182 16.69 6.6 1.56 5.0 40.14 16.3 132147
method (B)
Lb# Rate (%) (A/B) 139.0 144 30.0 39.6 6.4

) CRIEEBRILT, BHMmRICY T 28fENmMo/ -+ METH 2, ERIBZREET, HiE
WO BB REEOR:E HRE—-REH) OREHEIINTE/3-kY METH S, EFDM
L, BBERICHT 28 L ONETIROREREHED Y- v METSH 5.

Notes : C.R. means the component ratio of species in standing areas. E.R. means the error rate which is
the percentage of the deviation of reproduced data from actual one for the actual one. The rates are
absolute percentages of the errors of the suggested method for ones of the gentan probability method.
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Fig.11. FREREOHIEME & FHRMEOHERS
Trend of actual areas harvested and the areas reproduced by the forecasting methods
W) BRmEOBFERED, THHHREESEETH 5,

Notes:The areas reproduced are the yearly means in the period.
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Table 12. FRIEFO 7 HHEEE & HREDHRER

The areas actually harvested and the error rates of those reproduced by the

forecasting methods Unit : %
ﬁﬂ? ?Y.ﬂﬂﬁ‘(i 414 Period Mean SD.
Species Forecasting methods I D T
A F HED F IR
Sugi Area actually harvested (ha) 25.31 29.08
B U VIS T 818 the suggested(A) 415 7.7 24.6 16.9
IR E
Gentan probability method (B) 499.3 5378 5185 19.3
3 Rate (%) (A/B) 8.3 14 4.7 87.7
v F BlE O K&
Hinoki Area actually harvested (ha) 97.67 117.67
1 UV T BIL the suggested(A)  -29.8 -17.9 -23.8 5.9
TR
Gentan probability method (B) 408.9 307.6 358.3 50.7
I3 Rate (%) (A/B) 7.3 5.8 6.6 - 117
e Bz F %
Pine Area actually harvested (ha) 98.28 84.40
# U WU the suggested (A) 6.4 8.3 73 1.0
W EE
Gentan probability method (B) 5852 678.1 631.6 464
H# Rate (%) (A/B) 1.1 1.2 1.2 2.1
Z OfMEHHER BREDOFREmME
other Area actually harvested (ha) 11.99 13.60
Softwood U VI T8l the suggested(A)  -18.3 -15.5 -16.9 1.4
271
Gentan probability method (B) 664.3 4733 568.8 %5
H 2 Rate (%) (A/B) 2.8 3.3 3.0 15
SHEERIET BZED F K
Sum of Area actually harvested (ha) 233.25 24474
Softwood B U VB Tl the suggested(A)  -15.2 7.5 -11.4 39
R E L
Gentan probability method (B) 506.1 4719 489.0 17.1
H# Rate (%) (A/B) 3.0 1.6 2.3 22.6
IRZERE BEO F R m#E
Hardwood Area actually harvested (ha) 107214 73832
# LW TR the suggested(A)  -13.0 -16.4 -14.7 17
TR
Gentan probability method (B) 107.9 1825 145.2 37.3
¥ Rate (%) (A/B) 12.0 9.0 10.1 4.6

F) SHRREED, SHAAEEEOSTHETSH 5, RERL, B2 PHE—HE=E)
DBRFEIZHT B3tV MiTH B, FhDMean, S.D.i%, Zh FHERAZBREZEDFY,
R LR T, BPOLRIZ, HLONETUREOREREMEORKBRIINT 5/5— &
Y HMETH B,

Notes : The area actually harvested is annual average in a period. The error rate denotes the
percentage of the deviation of reproduced data from actual data for the actual data. Mean, S.D.
mean respectively the mean and standard deviation of error rate of age class. The rates are
absolute percentages of errors of the suggested method for ones of the gentan probability method.



RAMOSGHIEIC B 2 NETRICHT 207 GE28) (BFH) — 125 —

-25%~ 7%, SHAM-15%~-11%, REREFZITHIED 1 %~17%Th o 7=, MRFEOZI S L K
T5L, EHERERT, KR 7 %1550 1) ~10%105D 1), $HAR 2%435 D 1) ~10%(105D 1)
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Fig.12. F{RINMEEOHEM L HHRIEO HEFS
Trend of actual volumes harvested and the volumes reproduced by the forecasting methods
W FL, Figlle WU THh 5., FRNEROFRMEIL, HHNREFIETSH 5,

Notes:Legend is the same as Fig.11. The volumes reproduced are the yearly means in the period.
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Table 13. F{RMFEE D /3 HIBIREME & HHBEOTER

The volumes actually harvested and the error rates of those reproduced by the

forecasting methods Unit : %
i Rfiacihio 53 Period Mean  SD.
Species Forecasting methods 1 5
¥ REOFRINEE
Sugi Volume actually harvested (m®) 5107 8526
1 LI 713 the suggested(A) 0.06 -0.02 0.02 0.04
MRS
Gentan probability method(B) 826.47 503.26 664.87 161.61
IHo# Rate (%) (A/B) 0.01 0.00 0.00 0.02
vJ* BREOERINER
Hinoki Volume actually harvested(m®) 20627 31488
1 U O I T3 the suggested (A) 0.04 0.02 0.03 0.01
W
Gentan probability method (B) 616.33 346.22 481.28 135.06
Lb# Rate (%) (A/B) 0.01 0.01 0.01 0.01
7% HEDFRINER '
Pine Volume actually harvested (m®) 12541 11668
1 L O IURE T HIY: the suggested (A) 0.03 0.08 0.06 0.03
BREE
Gentan probability method (B) 536.47 591.90 564.19 27.72
o2 Rate (%) (A/B) 0.01 0.01 0.01 0.09
Z O ES HEOFMRNEERE 957 1164
other Volume actually harvested(m®)
Softwood ¥ U WG Pl the suggested (A) 0.01 -0.01 0.00 0.01
WAL :
Gentan probability method(B) 829.03 577.61 703.32 125.71
2 Rate (%) (A/B) 0.00 0.00 0.00 0.01
SHEERIEL BED ERINE R
Sum of Volume actually harvested(m®) 39632 52845
Softwood F L WIIE I the suggested (A) 0.04 0.03 0.04 0.00
T
Gentan probability method(B) 622.47 430.90 526.69 95.78
2 Rate (%) (A/B) 0.01 0.01 0.01 0.01
JRZER BED ERINER
Hardwood Volume actually harvested (m®) 64 223 49,005
1 U DI T 1k the suggested(A) 0.00 -0.02 -0.01 0.01
Rk
Gentan probability method (B) 139.06 206.25 172.66 33.60
& Rate (%) (A/B) 0.00 0.01 0.01 0.03

&) oHRBEER, FHHHEEREOEFIIE TS 5, TERE, B2 (TFRE-HIEE)
DBRFEMFEIZHTZ/5—-2 Y METH D, ZFDMean, S.D.13, ThZIERFIFRZERED T,
EEREZA R T, BPOLER, HLOREFREORERBHHEOMKE EHII T 5/0-¢
¥ METH 5,

Notes : The volume actually harvested is annual average in a period. The error rate denotes the
percentage of the deviation of forecasted data from actual data for the actual data. Mean, S.D. mean
respectively the mean and standard deviation of error rate of age class. The rates are absolute
percentages of errors of the suggested method for ones of the gentan probability method.
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Error rates in age classes of the standing areas forecasted by the forecasting methods



— 128 — FBRAMAFMAERE F 3765

T 7§ T T T T T T T T
200 ﬂ : 1
160 F S -
L& mof \/ : \ : :
g E X : \ : 3
25 LE U :
®E wF P L 1
s3] F ' 3
0F .
40f ]
S0 - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 [tnhore -
(d)#F DS TER other softwood  Eh#R Age class 5
9
H B
oy
E
)
1 2 3 4 5 6. 7 8 9 10 11 12 13 14 Itnhore
(e)I2~ ¥t Hardwood W% Age class I%n
Fig.13(continued) FEARERIL T HNE D fipak Al eh 22K

Error rates in age classes of the standing areas forecasted by the forecasting methods

Table 14. FRARILTRIEDOREH D His

A comparison of the error rates of the standing volumes forecasted by the methods Unit : %
PR 2% bo% vy ZOMSHER ks e
S ; . A . Sum of
Peri Forecasting Sugi Hinoki Pine other Softwood Hardwood .
eriod methods species
Mean  S.D. Mean S.D. Mean S.D. Mean  S.D. Mean _S.D. Mean S.D.
) Al
2 FLVRET 2.1 62 06 34 0.7 58 127 538 -29 61 05 24
the suggested (A)
R
Gentan probability 629 289.9 -144 14,7 21727 82034 614.3 2377.1 550.2 21485 14.5 124.0
method (B)
Jb# Rate (%) (A/B) 3.3 21 45 232 0.0 01 21 23 05 03 31 20
1 Hi
3 LT ik 6.9 234 04 4.7 -1.5 81 124 545 9.6 191 -0.2 4.0
the suggested (A)
Wk
Gentan probability 3374 11125 -19.6 28.2 5223.0 141614 814.1 24514 721.2 1958.0 51.4 224.0
method (B)
Lb= Rate (%) (A/B) 2.1 21 21 167 0.0 01 15 22 13 1.0 03 18

) T DMean, S.D.i3, THTIEMBIREEOFY, BEREZETT. RPOLERZ, B

T B 8T L DI F A O BREREHED /- METSH 5.

Notes : Mean, 5.D. mean respectively the mean and standard deviation of error rate of age class. The
rates are absolute percentages of errors of the suggested method for ones of the gentan probability

method.
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HIDFEMYISHL T 2R EIR< &, MRRETIREDOBEL v 1 7 2 2R L, FHI108LLET-20%
PIFE A7, HBREMEEE R, BREETITRTOMRTER L SBXEERET -2
ERAIZ B, THIZHL, HLUONETREE TR T TOBBETE206NTH > 7.

FAEMSTREICOVWTAS L, HILOLNETREOBERIIEITL60RLIAE k572, 2L, 2AXD
3OV W, T OMBEIEERIO 2 8 1R, 3 2 2 IR TIEEREERIZ00NLL L& o A8, B
MAX3lha, ZOMEFEH 6haTHEI L ETFE T L, THNERICELZHEI IRV ENAS,
ZHIINL, BREEOFEMRSIEROBZIH LONETHEI D L3I kEL, Fice /) ¥ 2K
ETETHRERIITRTI0000 LEFERIZKED 72, ZO& Iz, BRFETCIRFREHIBKIC
THIEh5 729, BRERIZEOFHRAEORELEL ORBIIRBIZRE<AD, TOER, BkoTHl
INEROBREEFRES B EETLE D,

FgHEH, SRR 4 Table 14TAS &, # LOIETHRRE, BIER TlLFryiae$-10%~
8%, BAEHITHERZE 3%~55%TC, MR TIIPERIER-02%~05%, SEREEFE2%~4%E %>
72 THhEDEOBKBERIINT 5L, BRI TEERER0%(34827D 1)~ 5%247D 1), #
ZEHITUENE0.1%(1 74857 D 1) ~23%(4 2D 1), KERE THHRER03%(2570D 1) ~ 3%(2953D
1), BREHETERE 2%G2HD 1) UTTH 5720 TO LS IZH L OINET R TFH X h 5 ZHEm
i3, BRFEHEIERB 22 THRBE A S A T, _

IAETHIE TV 51 5 BIHEZE LD R % Table 1500 BIFERIRER LEREE TH S &, $T L VIUE Pl
Ti3-1%~2%Th - C, WXFEOBRERL BT 5 £02%6G077D 1) ~56%(2 FD 1) Thofz, T
Z e BH LOIEPIIE T, AHOETICHFS BIFELOBRE S, HEIEVIRETTRIZNS &
Wikd,

(2) TR

FHIEH S TR S il & BIEEOHTE 4 Fig 1412, 32 A Table 1605R$ . THlfE L 54 1 2 HIRS
LT BAHEA TEH XN B0, PHIEE1/56% U 2= 5 BRI & AR o 3R REE %
L 7=,

Fig. 140 PRl & BEEDOHER AR T & 512, HL OB TFIEO FAEIRREEREDOZAID S, &
BEHICBEEIST R L o7, #T LOIEFREOBRERZ, $ITEH-30%~31%, $EEMIT04%~5
%T, ThoFBRKFRIZL2BAL BT 5 &, BfEN0.9%(116570D 1)~ 4%@5530 1), $H3EREN0.0%
(202750 1) ~0.7%(1533 D 1) TH -7z, #FH L OUGETHIEO PHFRERIT, BIRERI-11%~31%, #13
Bit2.6%, REFEFEEMEIL, BRERI0.1%~13%, $IERBIET23%TH -, MKBEOZILIIN TSI
i, THSREEIT, BHER0.8%1335rD1) ~ 3%B45r0 1), SHEBIET0.3%(30055 0 1) T, FREHEUE
fW2EiE, BIRERI0.0%(E 741500 1) ~18%(5 3D 1), $HEMET 8% (127D 1) Th -7z, HEr 5, HL
W THIECPRE h - FREFEO THREE 3, BEREFEIULINERELTWEDT, BEEERIC
WAYER IRV EVnE 5,
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Table 15. FRHEILFRHE O BHFEHRERR LD Hodk

A comparison of the component ratios of species in standing area forecasted by the forecasting methods

g THBE %% e vV ZOMSER  REE  RRHER
Period Forecasting Sugi Hinoki Pine other Softwood Hardwood Total standing
methods CR.ER. CR ER CR ER CR ER _CR ER area
BHEO#BBL
2 Actual component
B LI TRl
the suggested (A)
R
Gentan probability 1030 0.4 38.09 -53 1564 34 148 25 3449 46 132322
method (B)
H® Rate (%) (A/B) 55.8 0.2 29.8 75 115
HEOERIL
3 Actual component ratio
FLWE TR
the suggested (A)
W
Gentan probability 1031 0.5 38.14 -82 1553 5.4 149 65 3453 7.7 132149
method (B)
3 Rate (%) (A/B) 10.7 4.8 34.1 26.1 5.4

) CRUTBAIL T, BN IS d T 2 8IHEED/ -+ METH S, ERIGRERET, B
HMEOTIME L HEBEORE (-THE—BEE) OREMEIZHTE/3- kY METHE, EHO
L, BRFHRIIET 58 LOINETFIROBREREED S~ v METH 5.

Notes : C.R. means the component ratio of species in standing areas. E.R. means the error rate which is
the percentage of the deviation of forecasted data from actual one for the actual one. The rates are
absolute percentages of the errors of the suggested method for ones of the gentan probability method.

10.25% 40.20% 15.13% 1.45% 32.97% 132 322ha

10.28 0.2% 40.20 0.0% 1528 10% 145 0.2% 32.79 -0.5% 132322

10.26 41.56 14.74 1.40 32.05 132 149

1027 0.1 4139 -04 1501 1.8 142 17 3191 -04 132149

(3) EfUNER

ERIAE & BRI FHIFHE CF & h - BRINER O R EE & FANEDOHERS % Fig.1512, 335 4 Table
1702RF . Fig15Cm L= PHIME & BISHEDHER D & 512, #f LVINETRABO PRI, MRKEERD 7
h& D BIEBPICHFEIIVERZ TR 2 B0 b N5, BT LIS TRIEOBRERI, BifE-24%
~14%, STEEMET-4%~ 1% T, WRBEEOZNSIZHT 2303, HFEF10.0%2 700740 1) ~12%(8 53D
1), $HIEMIET0.2%(558579) 1) ~0.5%(1963D 1) T -7z, $ LI T HIEO FEHAREHT, HifEq]
5%~ 3%, SIIERITI-1%, BEREREREL, BREN0%~19%, SHERE 2% Th 7%, THEDMKH
BICHT 2R, FHRREES, BEN0.0%(1 40 1) ~08%(12740 1), $13EREH0.2%(5825D 1)
T, ARRAERTHREHT, BIREAI0.2%AT7057 D 1) ~193%(2 %), SIEERIEI 8 %1280 1) Th > 7z, JEE
BEHEREAIC BT, HILONETIRORKERIOE T h#ENe /£, v vETRRBIIARE L%
Dk, BRFEEIZETS 1, 25H0OREEI L / F565%—563%, < VEHB01%—817%E , FHIZKEL
FETCELEAEEN LA 722D TH D, U ESS, FiLWIHETHETPHIE 2 FRIER T,
WRBERICHANTRREEZIERICEOE VR B,
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Table 16. FEREMD 7 BB FEE & PHIEDZREE

The areas actually harvested and the error rates of those forecasted by the

forecasting methods Unit : %
¥ifa Tl 4+ # Period
Species Forecasting methods 43 Mean S.D.
AR BEROFXEE 20.01 14.37
Sugi Area actually harvested(ha)
1 L OIS Tl the suggested (A) 30.8 31.0 309 0.1
IR
Gentan probability method (B) 1074.8 1823.1 1448.9 374.1
3 Rate (%) (A/B) 2.9 1.7 2.1 0.0
v/ & BEO K
Hinoki Area actually harvested(ha) 89.65 77.35
L OIS PRI the suggested () -23 -6.3 -4.3 2.0
W Bk
Gentan probability method (B) 561.1 583.1 5721 11.0
Ho# Rate(%) (A/B) 0.4 1.1 0.8 18.3
> HEDERER
Pine Area actually harvested (ha) 90.40 7358
# U WIS Tl the suggested (A) 7.7 8.0 7.9 0.1
R B
Gentan probability method (B) 864.2 935.9 900.1 35.9
I3 Rate (%) (A/B) 0.9 0.9 0.9 0.4
Z DN REOFREH
other Area actually harvested (ha) 13.22 1576
Softwood #r U VIR Tl the suggested (A) -4.8 -30.1 174 12.6
PSR S
Gentan probability method (B) 786.7 423.0 604.8 181.9
b= Rate (%) (A/B) 0.6 7.1 2.9 6.9

SHEERIET BLREDEARIH M 21328  181.06

Sum of Area actually harvested (ha)

Softwood # L W Tl the suggested(A) 49 0.4 2.6 2.3
R Bk
Gentan probability method (B) 17 811.0 813 296
I Rate (%) (A/B) 0.7 0.0 0.3 7.6

JRBER HEO F R EHE

Hardwood Area actually harvested (ha) 546.56 276.19
# L WU Pl the suggested(d)  -13.7 7.4 -10.6 3.1
TR A
Gentan probability method (B) 346.3 620.2 483.3 136.9
H# Rate (%) (A/B) 4.0 1.2 2.2 2.3

) SHRBREER, THANEEROETHETH S, RERIT, HE HHRE-HEH)
DOBRE@IZNT 55—V METH S, FHDMean, SD.iZ, ZhEhEHHIEREREDFY,
EIZeRE AR, RPOERE, H L OIE TIEOBERENEO BN BRI T 55—+
VIMETH B,

Notes : The area actually harvested is annual average in a period. The error rate denotes the
percentage of the deviation of reproduced data from actual data for the actual data. Mean, S.D. mean
respectively the mean and standard deviation of error rate of age class. The rates are absolute
percentages of errors of the suggested method for ones of the gentan probability method.
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Notes : Legend is the same as Fig.14. The volumes forecasted are the yearly means in the period.
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Table 17, F{XUREED 7 BIRIBREME & FREOTIZEZE

The volumes actually harvested and the error rates of those forecasted by the forecasting

methods Unit : %
it FHls Bk 43 B Period
Species Forecasting methods 4% — Mean S.D.
2 & Bizo ERINER
Sugi Volume actually harvested (m°) 8324 5926
LI T H12% the suggested (A) -0.7 0.5 -0.1 0.6
NS
Gentan probability method(B) 789.5 1354.1 1071.8 282.3
= Rate (%) (A/B) 0.1 0.0 0.0 0.2
v F BEOERIER
Hinoki Volume actually harvested (m®) 29631 25504
# U TR the suggested (A) -0.4 -5.0 -2.7 23
b 2R
Gentan probability method (B) 5649 5626 563.8 12
I3 Rate (%) (A/B) 0.1 0.9 0.5 193.1
SV BLED FRINE R
Pine Volume actually harvested (m®) 13528 12007
F LW T HIEE the suggested (A) 48 0.1 25 24
o XA
Gentan probability method (B) 8014 816.7 809.1 76
.2 Rate(%) (A/B) 0.6 0.0 0.3 311
Z DOt ER BEORRINER 1977 1755
other Volume actually harvested (m?)
Softwood Fr L O T HIE the suggested(A) 13.8 -24.4 5.3 19.1
kI
Gentan probability method (B) 913.8 430.6 672.2 241.6
2 Rate(%) (A/B) 15 5.7 0.8 7.9
SH¥ERIE BREDFRINER
Sum of Volume actually harvested (m®) 52760 45192
Softwood 1 LI T HIKE the suggested(A) 12 37 -1.2 24
WL
Gentan probability method (B) 669.5 7288 699.1 2.7
H# Rate (%) (A/B) 0.2 0.5 0.2 8.2
IRHER BlEO FRINE R
Hardwood Volume actually harvested (m®) 42213 24 468
B LIRS Tl the suggested (A) 2.6 2.1 24 0.3
RS
Gentan probability method (B) 421.3 665.6 543.5 122.2
o # Rate (%) (A/B) 0.6 0.3 0.4 0.2

®) SHIRIEEEIL, HHEMERBROEFIETSH 5, REEIT, BE THE—BREWH
OBEMWIZNT E/5—v Y METH B, ZEFDMean, S.D.I13, ThFIEBHEINBREHE DL,
@ﬁ@%gﬁﬂ‘ FhoET, #HLONEFRAEOREEEEO MR R BRI T 58— +¢
Y MAETH 5,

Notes : The area actually harvested is annual average in a period. The error rate denotes the
percentage of the deviation of forecasted data from actual data for the actual data. Mean, S.D.

mean respectively the mean and standard deviation of error rate of age class. The rates are absolute
percentages of errors of the suggested method for ones of the gentan probability method.
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Table 18. FRERED 7 HIBIBEE & PHIEOFEE
The areas actually thinned and the error rates of those forecasted by the forecasting methods
Unit : %
Kitd TRl % 418 Period
Species Forecasting methods 1 5 Mean S.D.
A ¥ FHFE D K i A
Sugi Area actually thinned (ha) 316.10 436.84
B L WP #IE: the suggested(A) 26.3 -60.2 -433 17.0
Gentan probability method (B) 182.9 776 130.3 52.7
¥ Rate (%) (A/B) 14.4 77.6 33.2 32.2
e/ ¥ L O B
Hinoki Area actually thinned (ha) 618.70 124110
# U O T8 the suggested (A) 17.4 -22.7 2.7 20.1
I 118.1 46.1 82.1 36.0

Gentan probability method (B)
b2 Rate (%) (A/B) 14.8 49.3 3.2 55.8

F) AHERNREEZ, SHAREEROTTHE TS S, REFRL, KE THH—HEHE)
OBFEM[IZNT B3 METH B, EFDMean, S.D.iL, ZHZThEiRBIRERDEY,
EREART, RPOLERIL, H LB THROFERENEO BRI BRI T 5/ 1—t
Y METH S,

Notes : The area actually thinned is annual average in a period. The error rate denotes the
percentage of the deviation of forecasted data from actual data for the actual one. Mean, S.D. mean
respectively the mean and standard deviation of error rate of age class. The rates are absolute
percentages of errors of the suggested method for ones of the gentan probability method.
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Fig.16. MHXEMEOBRFE & T HIEDOHER
Trend of actual areas thinned and the areas forecasted by the forecasting methods
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Notes : Legend is the same as Fig.14. The areas forecasted are the yearly means in the period.
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Trend of actual volumes thinned and the volumes forecasted by the forecasting methods

H) FLBIE, Figldb B Th 3, RIRNEED TRIE I, SHMRBFEEE TS 5,

Notes : Legend is the same as Fig.14. The volumes forecasted are the yearly means in the period.
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Table 19. M{XIHE & O 7 FABIBIFEAE & TRIEOZEE

The volumes actually thinned and the error rates of those forecasted by the forecasting

methods Unit : %
S y .
féﬁiﬁ %{E’D’i(ﬁ 5+ ¥ Period Mean SD.
Species Forecasting methods 4 % —
Zx BEOB{INER
Sugi Volume actually thinned(m®) 9565 16848
F LI T the suggested(d)  -12.8 -55.8 -34.3 215
Wk
Gentan probability method(B) 131.4 33.6 825 48.9
H# Rate (%) (A/B) 9.7 166.0 41.5 44.0
S HEOMIRINER
Hinoki Volume actually thinned (m®) 13928 32498
L OG- HRE the suggested (A) 20.3 -24.3 2.0 22.3
W
Gentan probability method (B) 727 & 40.2 32.5
He# Rate (%) (A/B) 27.9 317.3 5.0 68.5

¥ AHRREEL, SHHREEREOETETH 5, BERT, KE T —HEH)
OBRFEBEICHTZ/5— 2 METH 5, £HFODMean, S.D.13, N TIHEMMBIRERD Ty,
PR ER T, RPOEL, H LN FREOBRERMEHEO KRR T5/3— ¢
YV METH B,

Notes : The area actually thinned is annual average in a period. The error rate denotes the
percentage of the deviation of forecasted data from actual data for the actual one. Mean, S.D. mean
respectively the mean and standard deviation of error rate of age class. The rates are absolute
percentages of errors of the suggested method for ones of the gentan probability method.

F LN TEOTEEIL-56%~20% T, WRFHED TN 5106 3 HRIZ10%107D 1) ~317%(3
&) TH o7z, B LOIHEFHRED SERRERIL-34%~-2%, AEFIER2E22% T, MREEROZhS
WA B LRI, SEEIRREEE A 5 %205 0D 1) ~42%(2 50D 1) T, SRIESIENERSE 4% (2 230D 1) ~69%
(370D 2)Thot, AF, 3L HIHE 2 HHOMNKEERDBRES, HLONETIEOZhED
/N EL o720, 1988F ~1989F DB EMKINEBR S TN X TOHERB L 5 ZBETE LWL 2D
T TERICEEAMMERLZZEAERTSH 5, L L, BILOLINETHREOFBREE, #k
BEEEEIL, 2F, L/ R LBRBFBELIDE/NE 0, T, HLORETRIE TP S 2R
INEROTHNER L, BEBBIIEREVEARTIVWTH S,

THIE W - ERIFERD, EEOBRKNAERKML T332 E 5 »Z2HEICT 57012, HLONHE
THlE L RO 2 ER TPl & - RS R & MR &, B OhaX 7 D B % 5k
%, FEEDhaY 7= D BHEMROFERPHRE L B L 72 Fig18), ZOME, 2%, b/ &L i LIl
TRl CE 5 izha¥ 7z 0 B RO TRIEIX EER ORI, BREEIZ LS FHIEIRSER XD &
INEETHERE L7z, TOZ &2 6, BHRINHERO T RR R 5 % A U728 LI FHlE 7L
T, EFEOMBRIUCE SO THGNEESBEH N T I L BHONTH 5,

L ZAT, SEFEL BN EASIL, MKEIL-T2ETHBI L, HLOIETRARED 2 £
ORI, BRNEREOHRIE, HEOMIMMAMIZI L TeR@MBEmME R L2245 24bE5
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Fig.18. ha¥%7- 0 BURM O BFEM & FRIMOHEFE

Trend of actual volume thinned per hectare and the values forecasted by the forecasting methods
), FigldkFU Tdh 3. ha¥dze b BISRHRO FRERL, P& 72 55 o0 BIRIER % Hifk
HETRLEZEDTH S,

Notes : Legend is the same as Fig.14. The value forecasted is derived from the thinned volume forecasted
divided by the thinned area forecasted.

L, EBRESN - TOHRMTE $5REORRAEHBENTRBIEELILNS, ZHIZOVTIE, X
ETRETLOSHOURELELLNDS,

23 E%
MBS, R, (REFTRIC DV TH LW PRI F A O BB 230G L 78R8, WIhiBK

FEITHANE D2 ICEOREE TR S Az, B, L OETREO SR O BIRERERES, F
PIRREH-1%~ 3%, SAERERE 9%~27%T, BRFEHEDZN SIS 5 Y, FHFEET 55D
1UT, SRERIEERE 25O 1T TH - T, BREEICHEZ 2 ICHREEAENI @B H
7ze

BEOF - ZIHEIOTHEE S35 2 — 2 2FHO, HFUOPNETRNE 7L D HMEIR, 0¥
B, (RRmMETRIL2E 25, PEREIZO TR EBERLD 88 - %, BHRNERIZDVLTE,
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SEOTFRRETEZ L 2@ (19724 ~19814) OFE#L, 2@/DA A L g » 7 2 FUHELR
NEIBENEHVRELSEMLANETE -7, 205 e kEVERNEGOEESLITIE, H
LWRETAIEFLO PR, SEBshBELD ESIKFVE#REhS, T4bD, EHFEO
HORARARE I 3 1 DT RTHE LT, SEER L Z2EFRIE S L 2B T 5 2 L 3@ TaR
THBIELEVIRRIBONT,

3 EFRETIVOLERMKEEANDICH
31 2EMRMEECIRET A

MR, MR CHE S h B [ aEFRAREHE ] (15 % 1 L LTS 2 &R icRiL €,
1064 1 e LCSEZ R & h 3, £/, BUTIE, MEEARRICHEE &1 3 [HEHEREAG E]
LIEELSMEMOFRICETI2RHEREL ICE W, [2EFMEHE ] 2867+ 5,

1980 (RAFI55) 8 DO FRMETEARGTEL, BOEEHARORAAXZBEL JUCHRICEE TR L
RELZEDTH 5 (FRMGTENES, 1987)., Bizd - TL, [FEROFBHRERE, BOESHIZED
CEFEHEICEREE YL Z L2 L2 BT, BRKERII K> TEREO PRI TTbI, 20RO
WREHEL, BMIZERE2HISEN S 0OMREbhz Figld). 20k 512, 1980FE0ETHIE, [BEEEH%
AMARERITIIEZ BICKB XY, 2hPBREOHE LI, TBNZE DL & 550 &5 IEE] Bk
SHEMES, 1987) S ThL Ehs, L L, ZOEEEAFmIZENL 11983 (EHI58) FE Iz X h /-
ZEBMETEORIFETERICN 3 32T £ Table 20CA 5 &, RAMDETRIIFS%TEE T, WK
HEIZEk > THHN EhEHEESBATH L2 L BBHOLRS,
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The genatn probability used for forcasting yield of private man-made forests in establishment of the basic plan

for forest resources in 1980
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Table 20. ZEFMETEO W& & B D

A comparison of the felled volumes expected in the nation-wide plan and the volumes actually felled

HH AHEIR F#H & Volume actually felled
Items Amount expected '83 84 '85 '86 '87 ¥y Mean
RAat  (REEMHE 51 26 28 29 28 27 28
Private  Volume felled (10°m®)
forest  FZ1T# Rate of execution (%) 52 55 58 55 53 55
EHEH R 14 4 13 13 12 12 13
National Volume felled (10°m?)
forest 3473 Rate of execution (%) 102 97 94 90 86 94
RR IEEMM 64 40 41 42 40 38 41
Sum  Volume felled (10°m®
17 % Rate of execution (%) 63 64 65 62 60 63

o) REEMRIE, BR - BRE2E50. REMREOSREEIINERIESIC L3, HERIZ, 1983F
By EHEOIRFE R A EEH L LAETH S,

Notes : The volumes felled consist of volumes harvested and volumes thinned. The volumes actually felled
are quoted from ‘Digest of Forestry statistics’. The expected amount denotes the annual average of felled
volume expected in the nation-wide forest plan established in 1983.

Zhbs EfiEtER, IFRICEG 2bAEOBENBENEER T L NETH DR, DIEIOFHK
HBEAEGT3L0700C, HE»SPTHEnZ 0L A B T LATTE S &,

T, BT, 2EREFAIMENRE L, MidO2EZMEHE TR & h 5 BA ATHOIE
TR E e, IETHIE TN 2D AN ZAMBRSEEE T L 2R L, TOEMEICDOBTRETL
7o

3.2 IEFAEFNER) ANEAMESHGET I
TSR N7 S B L TRARE L 2P HIE 7L L BRICIER S h TOAMEES PRI 5 EF

W E AR A B & LS X 7, AMERIE T 7 £ B3R L7 (AMano et al, 1987 ; TFHIED
1987). A X7 L& HVIUL, WETHIE T LS 6 IR & FRRICIEROINER , OB, BE
EFADSIIAMBEES, RTINS, 2201, ¥ A7 20HKEE, 2EHMKHEADOR
ML TRBEIZES Y AT AORFIZDWTRNES,

321 VAFLOHEXK

Z TR U R RS & 7 L 2R OBTER % Fig. 2013, ROGRIZE 2 BTl <725 LV
BTHETLTH B, FE, BRCHET CREEX N TOEAMBETHIET LT, mE 2RO bR
DORATHEF L TEEZ IR TS,

O NETHET L

N THIE 7 E, ORMliSATIBEF LA SERZEZ 5N T, MREZ L — FTEREH
Ehs, QRN IERAK R HHaRIBE W TRARTBET LiCb-ah 3, 28MBH
2EDEFNLLDEBENTH S, R, LAAMBEEFEHNT 3 WABREREIEMSIED 2V,
@) AMTFEHETFMET L

SRR L BB THEF L, BER0EMOT — 4 % & & ISHETT TL9844L 1 fERR & du 7= (FRbkET
iR, 1987), BETHUEFLIIOWTOFMAHHE, FROEN»SIB3TH3-0&E<R, Th
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EZETHETL HEAFHET L INBETRHTET A

AHBEROMS || A REEROH
Output of timber Output of yields

demands
_f

Fgm.W@?M%?wéﬂﬁbt*ﬁ%%@ﬁ%?»@%?ﬂ@mman%ﬁﬁmﬁ#,wm)
Flow diagram of the new forecasting system of deman and supply using the suggested yield forecasting model

B, AREEFEEETFNICK > TR S T TEMAM, KE/ 33 VERM, L THM, BXU 20D
M OEBFINFEETHE T LT E LS, 2055, Akl & BFEROHEHBERSWEM M, &
BARNERMBMOFBETFREFTLERA L, &k, ATFniid, apdoukMigoiEsic8sE
W LK, FraEelEESs, AMEERE L TRHAEhTH 3,

B AATHHBET N

MRTHBET N, PETHIET L EAMBETFRE TN &0 28884 R4 (Fig20), 22T
B, NETHETLTHEH A NAMBEL, RMBEET L THA 2 AANTERE, AAME
12 & - THRE L 560 191 (Henperson et al., 1971) 23X & L CEM & o A A E - T 5 (Figl ;
BPHIZ A, 1987 ; AHRETHEATEZ, 1987).

Hesmizid, 9, g0 ERWT, FETHEFLCHUATERS, WETRIETLT
MAABHGREFHE TS, AATREFTL TR, AKXBREOWE L F v 2 L, BEL ThAVE Xk
- h AR ERHE ST, AAMBOEEIZF G, NETFRET LTI, WRESL— TEIFE X
N, FloLNERAENT S, BEEFALTE, BRSO -BERAENT S, 20K
LT, AATHETLETIRA S =2 L E AR, BREY BT 3 AKROEME 2+ ERT 5. &
MOMITL & 312, AKOERE, ftailigid, FTERESLHMEERESOZ(IIBC Ty 7 15,
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fiiR&
Price St+t
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52T N IO .

P

"]} Q1 Quantity

Fig2l. t7r8H 5 XGHICRT T2 & 2 OFBEMRD & ftigiig S 08 % (FFHIZS, 1987)
Shifting of the demand curve D and the supply one S, when it goes from period t’ to the next period

2078, ST L ICHAOTHBHEMENERE NS, ZOL5IC, T =T A 5BHILL 254
KHHEFALT, AXTGEOWELSEAMT LRGN B I LItk »>T, RFROAMBEREL
HIE RS ORI E s RRE X 5,

322 ZEFMETEOLDOY 2T 4

SEHMHEISHT 312570, AMBRIUEEFNEETT 5 -0V ELTRES s BB &,
ROEBNTH S,

O WHETHEFLH» /5 - BREKRATHNER S KO, BAEMATHNER, AREREK, A
THAF OB M, EERAMS OB AR AHER £ VT, B IC & 5 HOEFYEEM R
MAENASGE A EINT 5 (Fig22) . EHEMHINERAMZ 2013, AMBETHEFL1NEAK, EEHK
EED OO EOAMBEEREERRELTE256TH S,

@ RAMKE L, MRKES L - TEOEHERE L CHOSMMATBEF L O TREZ NS,
PLEABD AN Z=AMBRIEE L OBME4 T+ LFig220 50 Th 3,

33 YATFLETOLHOHER

RIEI TRz v A 7 ARTIC BB EEERONE %, KETTRRZICHGIO MR, PREHHEICHE
MUET—2%Mice > THWHT S,

331 FHRHERBEN

IRHETHIE, 2ERAATHENRE UTHEBL . BRI, FHE O S EER IS mH
i, HEFTFSBEEZ LI o TV A BTFEHEED 5 519765, 198650 & D &M L 7= (Fig.23).

332 F - BRARKE T A -2

FBRHHEO =B OFEMABKE Y7 A — 213, &M 68 158 19766 ~19804F, 55 2 414 : 1981
F.~19854F) DEERO IR, (IR E AT (Fig2d),

FHEFEOERARKE 37 4 — 213, THIFAMS X COTHER, (R BROHR Fig2e) &
B EIZRDEIITUTHRE L 72, 19664~ 19844 F TORGMATHO EREHIRHAKIZ, 2P0O%EE)
2H 5 & DD19665-8.41+1984F10.19 & B ITHMMENTIZ & 0, F£RFEFHYIRHRE L FEROMIZITRD
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————— | FLOETHETFAMCIDRE
AT R OR H
| EEINT- A Calculation of yields in private
|(_—‘ Price revised 7|  man-made forests with the
suggested yield forecasting model

E A A LA &
y Yields in national man-made forests

AHBE
FRIETF IV

Timber EEA LM
demand Yields in domestic man-made forests
forecasting

model

HRBHFEK
Conversion factor of the tree
volume to the lo;

Volume of saw logs in
domestic natural logs

EEHRH
AXES RO
Balancing between the
demand and the supply
of domestic saw logs

| [
ATt OB At bR
| %lmﬁ?ﬁﬁ Y [Rate of the saw logs in man-made log:«J
! BEATHH OB ARR
: Volume of saw logs in domestic man-made logs
| B KR OB S AR
|
]
|

< ST E

B R FLA P B

The yearly average
supply of domestic saw

logs in the period #t

t+1 DR~
Calculation of the stage
in the next period (t+1)
Fig.22. ZEFHFMIEICIGHT 220 0E I AR TRHEET L

The modified version of the new forecasting system on demand and supply to the nation-wide forest plan

LA LA SN LA NNOLJOON S LA SN S B
FEAHO B E BN B
B at the beginning of period 1 in
calculation of reproducing
 FREEEOLERR -
R at the beginning of period 1 in
calculation of forecasting

21|

DA ALAIAAAAAAA I AT AN

|
|
ﬂ

BRI
Standing area (10*ha)

VAR AAS LA,

\
§I
M

7 8 9 10 11 12 13 14 15 16 17 18 191:1h0re
an
HifR Age class 20

Fig.23. HHEE L PREIEO BRI U 72 BEA A LRGeSk

Standing areas in age classes of private man-made forest in Japan used as ones at the beginning of the 1st
period in calculations of reproducing and forecasting

1) MREP T A EEREOR

Notes : These are from Planning Section of Forestry Agency.
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y
12 L) L] L) L] I‘f L) T T I ¥ L] 1 L} l T L) L) L ' 1] L] L] L] ‘ L] L) T L] i
— | y =5.0381 + 0.089964x (r=0.91135) J
& . ,:
811 SPPE A
] © . e ]
“g .- ]
% 10 ]
# @ ]
%3 Ak------ A ]
g2 ]
= ]
8 J
1 '} Il L l 1 '] 1 1 I 1 1 1 i l L 1 1 '} l i | L l 1 L L L x‘
7 1968
4F Year
s D BLEOHS | BIHMER | PHEHEA
/X7H—% Parameters i Actual trend ! For reproducing : For forecasting
SEI{kHA#D Mean of felling age —— == - -@®--
(R4 X Variance of felling age : —_—i— ' g~ ' --A--

Fig24. BEEATLHOFXKIZETIHEOBRFE (7 4 — 2 OB L BBHE, PREHETCHERL =S
MR EARRE ST X -2

Actual trend of parameters of the gentan probability on clear felling in private man-made forests and the pa-
rameters used in calculations of reproducing and forecasting

) EREOWRE ST 4 — 2k, KEFFEBEHR.
Notes : The actual trend of parameters are from Planning Section of Forestry Agency.

BRSBTS 2 e AR o R,

y = 5.03814-0.089964 - x (r=0.91135) (12)

=L, y=FWIRHE, x=FX

TRIETEIZ & 1 2 ERAPIHIREERIL, MHBEFREA%0.91135(FfE=68.24** >F(1,14;0.01)) L |\ » Z & &
5, R ITk->THEL - (Fig.24) . RO OHER T, FErkE <, FHIBO LS &
HABESHRRERDBZENTEL o7, LAL, dH5TEBEOHMERAEALNS 2D, TRIEARBO
FRAREIR S EUT, 197655 ~1080EDHEREA 7 ) — v FTHEE LU THEE L 7= (Fig2d) . &k, BRE
85 2= 2%, AAMHROBELEZZIITHAILNEILNEN, ZORIZOVTISHROTBEHL L~
Vi

BHRARKE 7 2 — 21200 Tid, BAALKOMEIRORERIERN 4T3 7 — & 519814F ~19844ED
4 NELPBOhEh 57 (Fig2s), BIROBKE/ (7 A —53, ZOLFRTARBRDAKELEH L
SHEBLTWBEEZONS, T, B, FE L T4~ 7THROLEER EHFIZ OO TRENHESE
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Fig.25. BAEATHOBKRIZET AHEEOWKF/ 7 1 — 4 OHER L HEGHR, PHRIRETHERL 252
RIS ST A — &

Actual trend of parameters of the gentan probability on thinning in private man-made forests and the param-

eters used in calculations of reproducing and forecasting
)L & EBEORBRE S 4 — 2 OHFTIE, Fig2dEBLCTH 5,

Notes : The legends and the source of actual parameters are the same as Fig.24.

DEBItTbhsZens, FFRIZEVTE IORREMIEDS AV EELALNE, Z2T, BHA
B, PHEEORKAMKE (T 41— 2%, 87ML $19815F ~1984F0D 4 FHOFIHE L L 7z
(Fig.25)

333 WRBEIIL-TE

WRES L — FEOEG L RHAMEOBRAERS 22T 5728, 1973F~1984F 0O BA A THOER
AR BES N — TEEBH L 7z, BRESNL TR, FROBRE 37 A — 2 2 HG, FXES L —
TE100%& U TTRIL 7258 1 AN RO 1/5100 T % RE A THOERINEROHIEG L L, T4hb
b, FERAERFE S L — T Hgdd,

git=¥t / (YI/S) (13)

REL, g =t EOBREISN-TE
Y=t EOWRFEI$T A — 2 CTHKES L — THEI0%E LT TR BE 1 SHNER
yi=t FOREATHINER
THH L, %, YOERIZELTHEIC A28 1 4 HEERMERE, HEToERAZ (1970,
1981, 19844F) L R B 4 Z (19804) DR 5, WREX t ILHREEVFEREEAL 7=,
Fig261=, 1973%5 519844 £ TOEXRIIBRE S L —THL | BEPHEFLOSNEEKR L LTHED
T BAUAARE (1980F- %100 & U 7= [EFEEM S AR RE MR L0 & OBIRE R, mMBEORFEK
&5 EROEYFRDVE T 2 Z L HED LR,

y = -25.533+40.7891 - x {r=0.95076) (14)
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Fig.26. FRAMZA-2EREATHORKES L — 7 LS HERORERK

Relationship between the yearly rate of the gentan probability group and price index

) BB R R E MRS, & B S IR TR T 7L - P L TR 6D TH
5%,

Notes : The real price index of domestic saw logs are derived from the nominal prices deflated by average price
index of general commodities.

=EL, y=BREIN-TEK)
x = [EIEE A B0 M S M A% HE 5% (19804F-<100)

R (14) DR 120.95076 (Fif=94.116** >F(1,10;0.01)) T, WRHES L — FHE L AAMBHROMIZIZE
BREEERAD SIS, -7, BRESL—TFHRIT, HAHEE T CHE & h B A (i (EE
MBI R B MR 2T, RAYTEHEh3 0L Lk,

334 MR

Table 2113, kiR & NER 4 KD 3 72D L WETHANORE ALHHINETEETH
5, FRIGER, FBIRINERIE, B, BIMKROREIC ERAmME, MIREEERCDZLIC&k-TK
Bz,

335 HLAEARIERE

BFRAHEO-DOE 1, 2 5HHIEKERIE, Table 227§ & 5 2B OB HKEMOEL L
7z £ T AT, 19765-~1980F-0 5 EHDH 1 4 HRASLAEMEMERIZ60.31 ihaTH 1, 2 7HD
W HHEMOZ1Fhak D BB TH o7, A%, $ 1 HHEPAOEHERAEHS, 510500
(19764F) & 2 S BT (19814F) OBMEMDOZEITIZITH L 5313 FTh 5. H2AHMICOVTEMH
BTH o7, ARTHEL LT 3HRINHMERE EROFMBIR L OLBIL, ¥ 27 L THRE
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Table 21. BH AT N TRE

Yield table of private forests used in calculation

Enik Fheok Bil#eA

Ageclass Trees harvested Trees thinned

1 0.0m3/ha 0.0m3/ha
2 27.0 0.0
3 68.8 3.2
4 109.9 8.1
5 154.1 11.9
6 1974 13.6
7 238.1 13.9
8 277.2 13.8
9 306.8 13.2
10 331.1 11.9
11 352.6 10.4
12 368.7 9.7
13 378.9 9.1
14 386.5 8.5
15 393.8 7.2
16 398.9 6.1
17 403.8 5.2
18 407.0 5.0
19 409.3 4.7
more than 20  416.0 0.0

W) MREFTREBER,
This is quoted from the affairs report of Forestry Agency.

Table 22. 53 BIRIPLKEFKRI

Area afforested in each period Unit : 10*ha

SR 4 WAEMEE  SEAMEE  ROBRESHg AL X
CTass of test o B M Standing areain = HFE & DX =1 INTAE |

leulation Period Area actually the beginning of  Changes of Afforested area
calculatio afforested each period standing areas used in calculation
2 1708 '
BT ) 1t period ('76-80) 60.31 707.5 411 41.1
Reproduction e .
calculation 2nd period (81-85) 40.32 748.6 255 25.5
HIE
I?o(rﬁiiin 151 # 24.30 774.1 15.8
€ 1stperiod('86-'90) . : -

calculation

W) BOEMSEEL, MERAEEORAMEOGEKRTN, FEfERmd, SREFEEERc &

5 BH A TAEHE,

Notes : The areas actually afforested are only in private forests on ‘Digest of forestry statistics’. The standing
areas are quoted from Forestry Agency and denotes the man-made areas of private forests.
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X B INERSEROBRARERIUCE SO TV E»E» EM 62T 2 HWTEDR S 25, BB
AHEHOPAEHTRIC IR SO E FFHEROEL vk,

FRIHEIC G R GEMR L, 1985 TOHBRE L LICRD XS ITHREL 2, BEEMOHAE
MO, 1967F ~19724F F THER B IXTHERAEI LT 5 Fig2?). £ 2T, FARIEOHK
EWERT, ik, £1, 2 4 OSENRTEOMS - ER U T, 255 - (25.5/41.1) =158 fhak
L 7= (Table 22),

336 ZOMOER

Ef» o D ATHINER, FERRHHAOMMAALAMHGR, RAREHRKE, ATHHOR M
HEOED, ANBRTHE L CREABERIIOVTOFMIE S, ARIZs T, HRAMET
BABBEOEREOMA, TR E TRHMRE (T A — 2 DBPAH LEK, ThE COMBLERT ST
ElizkoBoni-EEHO,

3.4 LEZFMHETEAOEAS
KM BT F NS EBMEBEICICH T 2R 2R S 5720, 22 TRAEAY 27 45HN

T, 2FEREMROATHKIZOVTERBL ZNETHO—EH LR, RIS, ZOBR»S, KM
TRRWHEET L OEMMEEFET 5.

341 Hik

At e F L OAMEAE 2 E 2 Sk FRC, BHKE, FTHRBEO DOV TEHEL /.
(1) BEEREOFN

HEHMIZ, TRt EE V197642 51985 £ TOL04:[, 2 4L T5, KMEHTRICLE
REEFICIE, FAPhOSHBRAOREE L AT PHETY, SohSRABRFEL KT 5
L THRAMORIMAEIT .

V]
“
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—
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I AR R RAREEREREN B
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—
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T Nk -]
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Fig.27. RAMOILKENEMOHER

Trend of areas afforested in private man-made forests in Japan
HIPRT) MRt

Source : Digests of Forestry statistics.
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4+ B Period HAM Years
1 1976~1980
2 1981~1985

(2) FHXEE O k77

BEOTRGZELRMKIC, TRFBERGUAIORED T -2 20 £HWT, AMBEYEHETLET
Mz PBREFBREREL - LT, SEBOREE, (RRHME, SERRETHL, ZOMREEEM
CIES 5. PRI, TIOR1986F £ 3HEME & L1955 3 TO106EM, 2 1ML T 5.

7 W Period B Years
1 1986~1990
2 19911995

EBIT, AMTAIIEEF N ICE 2 THRRE, OREEHRMAIE LA SN TELBRREEOT
HREREWBT 3 ZEIC K DFAET A EHBRT 3 INETHE T A OAEEEL 72,

342 HIH

(1) FEHRBLR

HERENAHRERESE 2, 3 ICHY T2 ROBSMEL i U2, B, 2R 25
&[RRI iR RIS 2 (B A & BB A5 | - R A REE TH 5 72— 1 v M) TR Z & DR
PRRLARHE L, Z D (THyaRaE %) & ielRae (St R o HBISMRinatko B+
AR L 7z, BiRAIEREH A Fig. 2812, RMRFIERZER DL & S3 8 % Table 231273,

ERIERERIE, AT ETN27%~ 5%, MKEE-63%~63%& & 7=, BREENTEH L IR
INEN 3~ 6 IR AR &, WThOBMRE MK EROFTH, KEVRELTL & (Fig.28), Rz, B
REEIZDWTE, FRABAOHEN T IS T M TIREEE L 0 $8KIC, B TIE/M
LHMEEETR Lz, ZOZED5, BRBETIREAERE LD EEMRTEITbh, L ERIREK
ERAKRE Y, FIERSEESEERELD SRR TPHIEATLE S ZEpfEbI B, ZhizHL,
AMBRIEET NI & D BRIWAHMEERIT, BB TR NIE B IC LB EA S 5, 20
PP (SRR IARIER IS D e 5 72,

A BRI E TS & 5 HERE & PHYAREE | FUERERATAS L, FHREHE-6%~-5%,
FERITHERE 8%~ 0% Th - T, BHURIBREL Tz, BREEDZINLIIHT BHHIZ, F
YIRREFESN(3 D 1) ~41%(2 0D 1), FEHITUERE28%(3 D 1) ~45%( 23D 1) Td - 7= (Table
23}, TOEIIT, AMTHGHEE 7 NI X SHMBROBEBMEL, MKERICHIERICEO T & A8
kot

(@) 1R$Fm M

FBERE, 544 1 7ML T 53BN TRER EhETH B, 22T, Bl X h-RIRER%
17565 U Cor I M 4 K, BREDFERFIFHE L I L -85 R 4 Fig. 201074, HEHEIS4
5 HRIRRER S KO 2 S HIRO PHARREE, BREERITE{R2E % Table 241277

Fig 29i /R AMTAGIIM £ 702 X 5 FBRIEE, BRKEEOZ I HARIFRICHEOHBIOIN I &
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Table 23, FMBFHIRMEOREE

Error rates of standing areas reproduced by the forecasting methods

e o I TR A
. RATAGHEET L g
Q% ﬁﬁ}g% the new forecasting Gent;_n} Rate
Period Error indicator system (A) probability (A/B)
4 method (B)
2 FYE2%%E Mean of error rate -4.91% -11.94% 41.1%
Standard deviation of error rate (B 17.23 4.9
3 -3y 24 3 Mean of error rate -5.58 -15.93 35.0
AR 8.86 31.44 28.2

Standard deviation of error rate

) BERER, BPREEOFYLERREETH S, RhOLEIL, BREFEERIIHTS
RMEBARIIEE TN OFERWED /S — 1~ METH 5.

Notes : The error indicators are the mean and standard deviation of error rates of age classes. The
rates are absolute percentages of errors of the new forecasting system for ones of the gentan
probability method.
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60 —0F
40 |
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sl daa el

2
Error rate (%)
(=]

4o
60 [ e
80 bl | I | | | | | 1 Lo ] ] | ?
1 2 3 4 5 6 7 8 9 10 11 12 13 14 rzlhore
WM Age class 15
A TG ET N : ] 15
53# Period i the new forecasting systemon | Gentan pﬁ&ﬁ% method
_____________________________________________ i ... Gemanandsupply i o .
55257 B E at the beginning of period 2 | —o— .
BE35- A E at the beginning of period 3 ! —.— ‘ T

Fig.28. FHMBIHEBREDOIBRZER

Error rates in age classes of the standing areas reproduced by the forecasting methods

DD OND, AMBRBIEET NICKBBEDOBRERIT-2%~ 6%T, BREHLOZNL KT 5 Hh#E
I, 2%A753D 1) ~4%Q2130D 1) THo7e, ko, THFEE, BAERTEREL, BEEROZH
6&%?6&%@2%1%k¢é<ﬁﬁﬁﬁd£%bfwtoZh%@l&#E,*ﬁ%@ﬁﬁ%?»
TR LN FRAEOBEREL, BRRBRICHAERIIHNEVWL S,
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- by the gentan probability method __ _.---- n

d

AU BRHIEET N ]
by the new forecasting system J

TrTr 1T T

p
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ESp il

Area harvested (10%ha)
[=))

[

\ﬁifﬁ Actual area harvested

0 C i i i
1976 81 86

Fig.29. FKEIHOBLHE & FBEOHERS

Trend of actual area harvested and the ones reproduced by the forecasting methods

Table 24. FREMOEHE & FAEE

Error rates of harvested areas reproduced by the forecasting methods

AMATASBEET N R 3
%Ar%ﬁé the new forecasting system Gentan probability method .
/J}% €a

Period actually s‘;ﬁﬁé R éirﬂﬁ BER Rate (%)

harvested ca Error rate (%) ca Error rate (%) (A/B)

(10ha/yr) reproduced A reproduced (B)
(104ha/yr) (104ha/yr)

1 3.70 3.62 -20 7.19 94.4 2.1

2 3.22 3.41 6.2 8.75 172.1 3.6

Py %E Mean of error rate 21 133.3 1.6

I A 22 41 38.9 105

Standard deviation of error rate

) RRORFIL, MRFEICHT 2 AMBIRIEE T L OREREAED/ -1 METH B,
Notes: The rates are absolute percentages of errors of the new forecasting system for ones of the
gentan probability method.

(3) =

IR O BB & BB DR BIHERS, BBUEDZEE 4 Fig.30, Table 251577, Fig.304' 5, At
BT T KA BBEIL, BREEDZWIERIERICREOHBIENI LB oI B, K
MEGHIEETNIZ L B PEDOBRERIZ-5%~-3%bLIFBITINE L, MKEEDOZA ST 5 HET,
4%QTH0 1)RETH 57z, T, FHRER, FEREEREOBRNERIITT IR 4%, 6%
FEHINX L, BEBERILEL T, ZOZENE, AMERHEEFLTH O NBEOER
P, B BB HARIERIIENENL S,

@) BER

RHAFHGIHET NS T, NWERLBIRICAMBEETUET Lo s BREIWARREROFE LT,
FEEARMAFEHBEEROMM A Fig3llond, Jhicks s, Bl X h-0iofis, REEOHES
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1000 ;475 31 36
4E Year
Fig.30. INHROHFEE & HIEOHEMS
Trend of actual yields and the ones reproduced by the forecasting methods
Table 25. YR O FHE & FAEZH
Error rates of harvested volumes reproduced by the forecasting methods
KM EigteET L WX
BLIEE the new forecasting system Gentan probability method
4rHA Volume . -~ =
Periog  Zctually  FIBHE B Fstia gk Rate 00
h ted A/B
(131;:;? /(;r) reproduced Error r(z[l;;e %) reproduced Error ?%tf %) /
(104m3/yr) (104m3/yr)
1 1 268.68 1225.62 -34 2 430.92 91.6 3.7
2 1 284.06 1216.63 -5.3 2891.74 125.2 4.2
FryBE®  Mean of error rate -4.3 108.4 4.0
R AR (22 0.9 16.8 55

Standard deviation of error rate

) RO, BMKERIOST 3 AMBERIIEE TN OBREFEIED/ -1 METH B,
Notes: The rates are absolute percentages of errors of the new forecasting system for ones of the
gentan probability method.
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E%s 3 A BAIEET IV U~S\i
% 1800 E by the new forecasting system D
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g E L L 1 I | A M N 1 3
17001976 81 36
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Fig3l. AMEEIYEE 7 NI X2 EEMRM AR RO EE & BRIEDHERE

Trend of actual amounts of domestic saw logs and the ones reproduced by the new forecasting system
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WRoTWBZENBH OIS, #EHEIZ, Table26TAHB E, F14H-02%, 2 5HH0.03%TH - T,
BB ICE, o 2, FHIRERIL-01%, REREEFRIZ01%5TH - T, FRIEZIERIZREL
Tz, ZO&I i, NERERMICAMBEETHEA L > THRHE E N 3 FEEOH/EMEIZIETRIC
Biraiz,

343 THIKEE

(1) B

TS N7 58 2 2B E SRBREOE I, 82 9 BHE IS 5 1991F- O EEEOFRBLIN»
5D, 1990FOME A G TTHNE L DA 1T - 7=, #iliIRER £ Fig.321, ERBIERERDT
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Table 26. AMBRWHEF LICL 2B EROFBRME L BEE
(BEEHM B R &)

Error rates of the demand reproduced by the new forecasting

system (Demand of domestic saw timber)

e KN DA R
Period Actual value Reproduced value Error rate
(104m3/yr) (104m3/yr) (%)
1 2 096.0 20914 -0.22
2 1932.6 1933.3 0.03
FEryFa2E#E Mean of error rate -0.09

BEEEUERE  Standard deviation of error rate 0.13
W) BHEEE, SHEER O TFHIE T B,

Notes: The actual value is an annual average in the period.

Table 27. #HMIFPRUEORZER

Error rates of standing areas forecasted by the forecasting methods

PPN Tk B
] AT E T W o
%’% ﬁi%@ the new forecasting Gentz?r} Rate
Period Error indicator system (A) probability (A/B)
¥ method (B)
FryF2®E  Mean of error rate 0.87% -2.28% 38.2%
5 Y
2 PRI 2 7.37 38.45 19.2

Standard deviation of error rate

) REEENT, WRIRERD I ERRETH 5, BPOLEIL, BREBEHRIINT 2 AME
BT T L OTEREHED S~ v METH 3,

Notes: The error indicators are the mean and standard deviation of error rates of age classes. The
rates are absolute percentages of errors of the new forecasting system for ones of the gentan
probability method.
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Error rates in age classes of the standing areas reproduced by the forecasting methods (at the beginning of
2nd period)
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Fig.33. FREMOBIE L PRGEOHERE
Trend of actual area harvested and the ones forecasted by the forecasting methods
Table 28. FRMEMED FHlliE & Sk
Error rates of harvested areas forecastced by the forecasting methods
AMBREFET L WREE
ﬁjﬁﬁ the new forecasting system Gentan probability method .
ea N
Gl actuall Pl = THllfE 5 Rate (%)
Period Y Area RIEH Area MEHR
harvested Error rate (%) Error rate (%) (A/B)
(10%ha/yr) forecasted A forecasted (B)
(10¢ha/yr) (10%ha/yr)
1 3.14 3.66 16.7 12.39 295.2 5.7
2 2.86 3.39 18.7 14.24 398.6 4.7
FgFEHE  Mean of error rate 17.7 346.9 5.1
AU 2 1.0 51.7 19

Standard deviation of error rate

) BhRORER, BREFRIINT 2AMBEOHE T L OREFHED /A~ METH 5,
Notes: The rates are absolute percentages of errors of the new forecasting system for ones of the
gentan probability method.
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Fig.34. IR OBEM L THRHBEOHRE
Trend of actual yields and the ones forecasted by the forecasting methods
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Table 29. RO THHE & FREH

IR AR

%376 %5

Error rates of harvested volumes forecasted by the forecasting methods

AMEEIHEET L W

éﬁ%ﬁg the new forecasting system Gentan probability method o

Pﬁim p acotl?;ﬁ; THlE M Tl P Rate (%)

erio
harvested Area Error rate (%) ‘ Area Error rate (%) (A/B)
(104m3/yr) forecasted (A) orecasted (B)
(104m3/yr) (104m3/yr)

1 1387.64 1 409.58 1.6 4 301.33 210.0 0.8
2 1 406.95 1 364.66 -3.0 4 887.60 2474 1.2
SEHZEE#E Mean of error rate -0.7 228.7 0.3
AT EE A 22 2.3 187 123

Standard deviation of error rate

E) FHOERIZ, BREFERIIHT 5 AMFEIEE 7L OREFHWNED/ \—L v METH 5,

Notes: The rates are absolute percentages of errors of the new forecasting system for ones of the

gentan probability method.
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Trend of actual amounts of domestic saw logs and the ones forecasted by the new forecasting system
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FEE LOBMICAE BB 5, 19904 F TRHEWTHR L T FiiEes TR, ST
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Table 30. AMEAGHHEETILIZ L 5 BWERO THIM & g
(EIEEM B R /)

Error rates of the demand forecasted by the new forecasting
system (Demand of domestic saw timber)

S HEE Tl FEE
Period Actual value Forecasted value Error rate
(104m3/yr) (104m3/yr) (%)
1 1851.1 1896.9 2.5
2 1728.6 1 804.7 4.4
SEHEE#E  Mean of error rate 34

REFEITUFZ  Standard deviation of error rate 1.0
) BEER, SHEHEPOEFESHETH S,

Notes: The actual value is an annual average in the period.
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A Study on Forecasting Yield for Regional Private Forest Planning (IT)
- Development of a new yield forecasting model -

NoODA, Iwao

Summary

The establishment of a reasonable forest plan, based on the precise prediction of yield and forest re-
sources has become extremely important, However, forecasts based on the gentan probability method, which
has been used as a yield prediction method for 30 years or more, different greatly from actual data. Thus, the
gentan probability method doesn't work well as a prediction model. Therefore, this research was desired to
establish a new precise yield prediction method to establish local forest plans for private forests and to contrib-
ute to the establishment of nation-wide forest plans. The methods and results are summarized in this paper.

In Chapter 2, the new yield prediction model is shown. The new model was developed based on modifica-
tions to the gentan probability method, which were explained in the previous report. The following are the
main features of this model.

(a) From trends of the gentan probability parameters, the estimated gentan probability parameters in
prospective periods are set corresponding to changes in economic conditions.

(b} Yield prediction is done after dividing a forest between the passive group (the gentan probability
group) where production activities are passive, and the active group (the non-gentan probability group). The
size of the gentan probability group changes every period.

(c) Calculation units are set according to differences in the gentan probability parameters, such as in
species, and accessibility classes.

(d) As standing areas in accessibility classes may change as forest roads are constructed, the accessibility
classes should be reassessed every period.

(e) Changes in species constitution by planting after felling are expressed as the transition rate of species
in the period.

(f) Thinning is undertaken in the forest of the gentan probability group, and the yield amount is predicted
by the gentan probability method.

Next, the reproducibility and the forecasting precision were evaluated in order to investigate the effective-
ness of the new yield prediction model, by tests applied to the Hidagawa local forest planning area. Standing
areas, areas felled and yields were reproduced with high precision, compared with actual values. However,
standing areas, areas felled, and yields were forecasted accurately. Therefore, it was concluded that this new
prediction model is very worthy as a yield prediction method in a local forest plan.

In Chapter 3, the "timber supply and demand prediction system" is presented. In this system, the yield
prediction model is connected with the existing timber demand prediction model through the log-market
model. The yield prediction in all the private man-made forests was predicted in order to investigate whether
this system can be applied to the nation-wide forest planning. The results showed that for the standing areas,
areas felled, yields and timber demands calculated synchronously, the reproducibility of this system and the
prediction accuracy were by very higher. Therefore it was concluded that the timber supply and demand
prediction system could be utilized effectively predicts the yield amount, forest resources, and demand for
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forest products, which are necessary in the nation-wide forest planning. It also became apparent that the
system could be utilized as a decision support system to get information on policies.



