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Thd, Zhitks s, £E
ROBLOHEE S v O b B
EOBRELIIIT-HL T3
L¥IMrT A B,

D HINL_E DA B 3B
DWTH, FUec Dffiick -
T, 2{AEOHBER B2
STAERERM— 20k 5 5{E
21872, BCc DEICHL,
a WEHRELZBENS T
LIRZDHRBDH BT RTD

b
50 45
52
55
60
2 4
of _— 10 12
35
~50 20
30 25
M—2 851555, bDRLIER

Figll —2 Approximate values of a and b on data from

Godai experimental plot 1.

-1 EERDHE
Tab.lll~1 Comparison of the estimated
increment percent with the
observed value
W | REOCERE HEIc ks REE
age observed estimated
20 3.476 4. 056
25 3.613 3.444
30 2.818 3.010
35 2. 925 2.852
43 3. 358 2.158
45 2.144 1.986
52 1.025 1.507
55 1.955 1.358
60 1.165 1.104
Y 2. 867 2.788
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Zll—2 EROME
Tab. Il—2 The value of coefficients evaluated
at each site-1 -experimental plot

A B

experimental plot a b

g a8 1 5 6.60 2.0
B R 3 5 8.35 5.0
£ ¥ R 6.95 3.5

HERICDI > TEREDSEO LS & & 2EIKRL, RERHOMAT FDehic b 204 BICE1S
5L EHboB, Elza, b FICIEOHEBENH B & $HRATEZ, DL 5 REELEZRL
2 ET, AR TREERDOME2a = 6.3, b = 3.3, ¢ = 0.026&EWHz,

HWALFR (M) BLFHDOT (V) KBS 3RBHIE— 7T UOEEL 20, Fdo 1
~ 6 DBBEDIHE 2B /2> THI— 3DRER R, CCTH v I 2L, EBc
BEINEFEELSNTD, HELIZ8DTH 3,

Rl-3 EROM
Tab.Illl—3 The value of coefficients for each site.
site a ' b c
HIBL T 6.3 3.3 0.026
I (5.2) (2.65) (0.023)
I 4.4 2.0 0. 020
v 4.0 1.5 0.0175
v (8.6) (1.0) ( 0.015)

(3) MEHkEFNV

RIBO & 512, ZOEREEFVCIRIHROESL A2 EhTNE, TRbS, ftkics -

TAKREELGBOT L, 202 L BBRORSOERICHEREL 2L 512 ->T\Wb, &L

5T, FMRIIEET < EHE®, BERSILL > TZOPRBAELEINT 2, 5 LizkE

2EDE I ICHBINCE L ABDPBLDEREF VBN CEERMETH S, % TRHEKRD

NA%Z, ROL S BRFIRDFITELL LiTLiz,

(i) FRROEE. &K 2BIKAKOAREDIECHETT 3,

() k%o 0%2, TEAH» LEAD, &30 EEHKTH 20, CORELERE
THFBE LT, EMROFEYERICN T 5B AOLEERDO 2 A3,

(i) BIMAKRDERIHOIEDOKN
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zI—4 VHyBEEDL
Tab. lI—4 The ratio of d° to d under various
thinning grades

FIRE (%) thinning ratio
0 5 10 15 20 25 30 35 40 45 50

[EIE~ 3 110.55 0.59 0.63 0.67 0.71 0.75 0.79 0.83 0.85 0.87 0.88
number of 2 | 0.65 0.67 0.70 0.74 0.77 0.81 0.84 0.86 0.87 0.89 0.90
thinnings 3 [ 0.70 0.74 0.77 0.79 0.82 0.85 0.86 0.88 0.89 0.91 0.92

410.75 0.80 0.82 0.84 0.8 0.88 0.90 0.91 0.92 0.93 0.93
5(0.80 0.81 0.83 0.8 0.8 0.88 0.90 0.91 0.92 0.93 0.94
6[BIELIL [0.85 0.86 0.87 0.88 0.90 0.92 0.93 0.94 0.95 0.96 0.96

HRABRHNC BT 2 RICONT S UItBRIREI - 112 ¢ Th 2,

()DL DORIEIC DV T, ABROEREFVICHAAATH 20T, BReHC 55
& ABUCBIL T, » 5 UBIEETHIFI N,
({HDEEHEEHICOWT, RII- 1 20HUIER, UTFoL S sEEBED s hiz, 7,
FERERSR S VIR EERLIEA S, BREsFAREZ 51, 20BN I ETEE
BHSKEL 2D, $VHEREOMIZ, KX T NN 0.9BETHE, CALDHE
KIIHNI DZ BRI, ERCAEDOLNBLETHE, 22T, REHOBR2»BZC
U, FIEEOE 2, BEEE BRERICL >TRII— 40k 5 IKEDIZ, CDEDMEII,
AR THEEICB b I BROBR L ZIZAEBLTWE, COT Eh b, TEEIHKTR
FALMOE 2B s 5 BE, FHERLOM 2 HESHIc» 2L &b, EROMETIZ
RERMICFARORERBER SN TV B L Edbh 3, e s 5 BOVYEEROMIL,
RUZEHI TS, HFICk Y, TTREFEOBERMICL->-TIRLEETHS 5, Ll
D EDDREEEDHFTIE, COTEERINROBADL 5 /2l Ei & KERFE>T VB T &
B, TATETESCEThA. 2hIESE h L OEHEIHROTESEbT 0 & SDig e 7
D5BTLBIRLTWVE, 25 LTERI—42EDTHITIE, FELEEMREED b DT
H B, TIREOEE 2 EOREICT 20i1CL > TRIMADO EHERESEE - T %,
@IcBIL TIdAE FVIZEEICZ DEZIEEL TIZ 20, L LT hud, RO L 3 SIEF
I > T—BIITEE > TL %,

1 FERMAZGKICEL T, ROVEWEHER, VONSHEE, ARENcHs, d

EERBLHUDELSNIAHICE > TBESIT bR T3,

2 LAROMDEMRT 288, WA BRTEREERNRI— 410k > THRE 3 b

b, BHEROLLMEERSES 2,

3 BEAROBEV KOWTIRKRD L > kEBR2Z AT, LT C O8I, BRAToN 8
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V & RRRA o, EHERLOILL > THBSEH LN T THE, ChTE TOREL
5, ZDEIIZFRESKEVIZE, T, VHEEE/PNIWIEEEMITN S S,
22T, ThoDBERFHRE U, BBEHOBER 2HTIRIDIMEER, 5120 T

V’=V(1~Ap2)®% (6)

ERBTEDELTHET
Ebhots, M- 314
HEREFHBHOZEE (6) @
HEITL - 2B BOEENR
MicEHaL 229, 20%
LB IRETEL»ITS
STWVAD, TOME»S
t LOEENBBLREY
THHTEDBDDIE,V H 0.1
B ohhiE, BEKRKSN
mEGEEHETE, Ch

L EMAREREE S & D
DELVHEEARENEnES

HTh B, MRARDLLM o1 0.2
BEEDT TIEE > T | et
56, ZOJHLRON 5 p_s SRRSO

%, Figll—3 Comparison of coefficient of variation of D, B. H.
@) SEEFL between estimated and observed

BIET IR RHEIC & AP OERSHOBDIC >N TE A, REOKD TIX, 5T, 1AM
NOMAERITE 72> THBMDBEMT 2, 2T, CCTRCOMEBIRBELTEABL &ICT
%,

BEEODHO—MIME L L Tid, ZhETOIMTICEL-T,

1 SAREOGEO Lz hid, 200 I3BEHEcEmY 3,

2 BEORMLZHEEICB > 12HBDIEIZ/NE N,
LV 2EDEDLNTV A, TREERB sbh 5 HKRix, ERiczsiconhT, Z0E
9 2 MOHBIZRL 2%, COL ) BERICESNT, ROLHIBEFVEEAI,
9, SRR THEVS 2 2BE50HO ER2ED T, BRI 54, 104,
154E, 204, 25FELIEOBEDSEY & L, #ICE K- 4D & 3 1L5 A %, HE206EA

e
N
-]
°

estimated

SRR o WY
o
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Figll—4 The upper limit value of variation corresponding
to the interval of thinning

Tid, FMRMABICERRIC, 28U W EBEELTEL . VT, ROME%I30EETERT 3
boE I, ZOHBEDOHTEUIICERMBIClibh TV AIRRICZ > THINL, 30TV, &
25, UL LZORETHERINB»S (6) itk b Ve ~BLT 3, ROBKLIETEC
sbhhatghud, ZORETIT V. K853, V. ZERBEBSISEDHE EIcH 250E ¢d
5o 356E, 40EEDMDODEIL Vs, Vi D OBBITELLT, 2h®hl [ 2, 2 1itHS
TAHEET S, CCTHIMRINZDOTV. Lh /3723, DX, BADRKLL
®id, Z ORREHEOMBICH->T, ZzOdR% LR LTEm, B2 bETL e 3,
ETIRFEBOIZDICHHD ERPHRTRR U 72h3, HAROINERERN Y 2 7 & TIREERE
HOBERICE ST, SECLRBBETELTH 3,

SHDMEIR, HACHEBRL T, £l 2 AMEECHEOBESICE > ThishDE
BHEUS 3. UL, MOOFHNSERZ2RBRT S L 2BNET2NERE LTI, BE
O HEE TEBE2IA) DB BN DEER S,

(5) FHARHDHIE

UETHDOMSHEEDOEE 2R T 2 EREFVOHBESKRD -2, ZOEFNVIZZD
R CREL T & 1T ORBEROOMRHE LTE AT, EETFHEL 0ETDOTH
Bo LItti->T, INEERO BN T D 2 20EA DI &, HINLICHS U 7024 /s B i
O, YAERZE5A2C Ltk - T, WENEEICHET 2HESBON 5, 20EEDD
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RW—5 #HARH
Tab. lll— 5 Initial conditions

mean DBH number of trees

site | WEIEE (em) | MABE (4/ha)

HohIT 16.2 2, 000
11 14.0 2,150
I 12.4 2, 300
Vi 10.8 2,500
v 9.2 2,500

FfEiE, NI -4 2 ABHMOVPHMEERICESNT, Rill—50% 51541, oKL,
TFEEENR CEBIBIBODA TV D2 ZDEETHTIIDI,

3 ERFHOHTIED

CHETREILDII- T, MRKODERDHICHELEEER2H TidD L 5 & 3RS
b T&1z, ZOME, BEVA TN, vy Uz, ER, URER, o<, X—45ED
HBEBYEES 2R T 2B e UTRRENA TV 3, BRORSOEREDHIIBEOMR
BOIFIETLHERZI U THRDTERLELL TS, COL S REFLERSHCHLT
i, Th2itdd 5 DICEEMCEE UVBERE NS bDRELELALVEEELIZELS,
ZC T, NERAMOWELTIEE SOV E LT, BEAHIBICERIBESh T
BIZTDEDTIIEN . ZNIRBREOKDTOE(LOBET, PCHEE L WERE 3 & 5 icHEE
> THRELTOARESDTHEEEAT, THULIBEA»S, EELIX, ZhETOHE
HRILL > T, ATKOZRELERSFICHL THEB I VEEH2Z 2L 3h, 12, 20
MEEOSHICH L T AUBEEZEAL TRENFEZEL VI 4 TABHICE > TER
D eiidT s & LY,

9 4 TR

f(y) =g y—y)"" exp{ - (y;y)m} (7)

THEAbNE, ZORIIIODF A —%—m, a, Y% b2, ThbiZZFNZTHhEROME
O, RE, fBILr»b->TWV5, BD/¢5 2 — & midiiBOARECERE 2RET 2,
ZUTZDEW3.6 LBAEERODTNDHENSD, ERRED/ST 4 -4 — 0 ZFHOD
A0 ICBRT B, MEBD/T 4 -4 -~ yEBHEOTREEDLEDTH 3,

ATHOHE, ZOR/NERIIMEY OHRAKROBROHBOREEE 5 b0 Tids, Mk
EDMEILL>TRESTL B DEELOND, LIZA-T, BNER Y 2550 U DS
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DEDELTEABZENTELLDY 4 TADHIX, MADEHES 2R TAEFTLE L
TEIULWVE#E2 L > T3,

COBIMD S TIIDIEEL TIE, IARE, WEKEESE, FHERS EOBEHRINET
Hb, BTN AE, dTEOORERESNNERSHFONE ZORMRE 2> 12BR & F
BLEZNWTERBHRLTWS, T X -4 —DREILX, CITRRDLIBHETE /K5

- (23, 24
7z o

¥y —y=x &y KOLTBBI LS L

m

g(x) =5 x"" exp(—2) (8)

Eieb, CHBRRZELBETH 2. CONMDVIME (x), FHV (x), KHRMUCV-
BRDESREDT LM TE B,

E (x) —a* T (1+) (9)
V) =ad TA+E) -1+ 0
CVx=4V(x) /E (x) )
(9% & P10% 2N ZRRAL T

2

r(1++)
fe— T 2

ra +)

SEATEBORIZ TORIIEILL 20 d 5, FTBET 2RIORBHRECY &

WV JVE

E B, LT,V RDeAVTHRELS BRI

_ CVxE(x) _ Y
CVy “E® ty Cvx (1 j)
sove =YY )
1-L
d

Lish, YHEREd, ZEREE CV, A0 DELTEALATV S, ZL TRAERY
D% EHTBITE, PCL->T, yRUEABBLILE SOREHRM CV. 252
BTED, THLPRCEL>TEDTA—F —mPBEESE, mOEIXFETEEZLTEEDS
O, RBERAT ABAT (HL)/I 0+1) o, BESmORBICHL S 5L
BEL, BREICUTBLLEBBETH S, KRIT15) D
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- 1

I-E(x) +7—a?0 (141) +7 19

LY« DEVR/SNE, LT Tm, o, yOEBTNTREINILLLILED, HEIXZD
BEE 2 VTR C L DARB ZHE T I LW,

(2) BEESHOR/MEORE

AR D & 5 iC, HOOR/PNERIX, L TARY, MRAHES EERMaBEDHStct > T
EEH8DTH%, LLZNEIBEBNICEZLZ b DT, BEDHEOKEESEL 1265
DREEZEZEBL DOWREINB D TH B, 20T, TTTHEFL DL Y, RIS
TZORERTIRI T E L LT,

ATHRIC B 2D OR/NERDIEIX, Hihl, i, TAREBICL > THEL2S5 33139 T
Hb, ZCTLOBFRAZRD L 5 IWBEL T2,

y =a,TP®  i=1, 2, -5 16
FrZUT bR, @ SIREE
CORTail NI T LICHHEIKRET A Z EBEFE LV, LU TIHBERARZDIZHIRD
IO RFIHC L > THNBIOBEZ2RET A L LT, $TREOHNOM%a, &L, Th
PHEH#EL LT, a,=0.95a,, a3=0.85a,, a,=0.75a,, a;=0.70a, EFEL 1, a,, b, ¢ IC
DNTIZERNCESWT
a;=1390  b=0.25 ¢=—0.85
EWREUT, T Ol % ACTHN 1 Zi > 0T KL THIERII—5 0 & 5t/ %, KHAOD

ﬁ(cm) ’ 500

i

H gy
% 24
650
/ -
16 1
//1‘ 200

N /1' 800
]
—“'J/Z’ 000

minimum diameter
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) ) R (4E)
K M—5 B/NEEOME ' age (yr)

Figll—5 The valve of minimum diameter estimated
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BRI FAER304E T20004  hat> 512004 ha g TR L 72 & &%, B/NEZIZ5.1emb 5 7.9 cm
KELT B EBRLTWA, Ezzhr oMk hs g, 40EETER/NERAIZ8.4cn
ITHEET A Lbh 3,

(3) BIKAKRDERDHORE

Bk ROFE, VHER, WENEEAHIRII—6»568560 3%, CORIMKAIZOVWTE,
ERIZABCED IR EDTRDS, LHLIZ TIRREOKERBLESHTREBENICCDHE
BAMRRETAICH, 74T V3HEHITEIHET EELI
BEOMKETERKTHE2DT, LOdTEDIKE, B/INERRIEKKROHE & —H
HHZEILUR, COXIIHBED y AV B &, (14) TRIBKKRD CV« p5K X {75 A
95, COT ERBIMAROERAROLRMED, FRMADBE L ML ET & 2EK
LTWa, ZDR, RIMAKORRIIABIB/NERM I CERIMADZRI W EFHL LS
EWVWSFEVET A0MRER S H 3, bi»b%l%lcgﬂé HTEDTHEUIKHE, »hicco
LORFEBETIHATE, ZhIRATIORUN, EIXAREICHT 2HAICLT1 %L
TTHHRBMTIZHELS SN b o1z, ZOBE, NEEFAR: 25 4Tk, EBEL
1B E D EOBRERICE ST AL L E LTV B,

FIM—6(1) WEBEICBETAEETH #ifr I

Tab. II— 6(1) The prediction of growth concerning the mean DBH and basal area(site I)

B OREEG% ZTHERR FHEE TONER  ERGS

% .3 number of REHEE  coefficient of mean basal area total
age (yr) trees thinning rate variation DBH mean basal area
20 2000 0.23 16.20 216,57 43.31
25 2000 0.25 17.66 260,67 52.13
30 2000 0.37 0.29 18.92 304.53 60.91

1260 0.83 0.23 20.81 358.24 45.14
35 1260 0.27 22.22 417.07 52.55
40 1260 0.35 0.30 23.50 474 .43 59.78

819 0.86 0.26 25.27 534.42 43.77
45 819 0.25 26.99 609.16 49.89
50 819 0.25 28.53 680.52 55.73
55 819 ) 0.25 29.88 746.55 61.14
60 819 0.32 0.26 31.03 806.05 66.02

557 0.86 0.22 33.07 900.32 50.15
65 557 0.22 34.49 980.84 54.63
70 557 0.23 35.73 1054.72 58.75
75 557 0.23 36.80 1121.11 62.45
80 557 0.17 0.24 37.71 1179.74 65.71

460 0.84 0.22 38.98 1249.20 57.46
85 460 0.22 40.03 1318.24 60.64
90 460 0.22 _ 40.94 1379.4’7»‘ 63.46
95 460 0.22 41.71 1432.98 65.92

100 460 0.22 42.35 1479.07 68.04
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RI—6(2) WEEICHET2ERTH  H#ALI
Tab. ll—6(2) The prediction of growth concerning the mean DBH and basal area (sitell)
w® . H: B Mtk X ZXBEM VYHER VoONEE WEEE
number of thinning  coefficient of mean mean total
age trees rate variation DBH basal area  basal area
20 2300 0.18 12.40 124.69 28.68
25 2300 0.22 13.34 146.21 33.63
30 2300 0.34 0.27 14.15 168.63 38.78
1518 0.83 0.22 15.38 195.05 29.61
35 1518 0.25 16.37 223.91 33.99
40 1518 0.28 17.32 253.41 38.47
45 1518 0.35 0.29 18.22 283.18 42.99
987 0.86 0.24 19.59 319.63 31.55
50 987 0.25 20.70 357.25 35.26
55 987 0.25 21.75 394.83 38.97
60 987 0.25 22.73 431.83 42.62
65 987 0.25 0.26 23.64 467.89 46.18
740 0.85 0.23 24.83 508.93 37.66
70 740 0.23 25.82 551.44 40.81
75 740 0.24 26.74 592.69 43.86
80 740 0.24 27.59 632.28 46.79
85 740 0.16 0.24 28.38 670.04 49.58
620 0.84 0.22 29.26 705.68 43.75
90 620 0.24 29.99 747 .43 46.34
95 620 0.26 30.66 787.27 48.81
100 620 0.27 31.28 825.02 51.15

BHEOHTIIDDTHENS b»BiEY, 74 TABtrBAVIEa T, B/NER Ytk
STERREDST X =4 ~ENT 5, DD yDEBDEOEESM 2 EET ABELH
A b ERD, MII—6ITHBVT, BIMAKDBR/NERIL 7, Th 305, v, &y, ORI TREIBA

2
¥

number of stems
—
o
S

50

ELZVN

total

itRA

thinnings

Forirs 20 30 40 (cm)
ffa e EH &
DBH

K MI—6 94 713Hic 3EESROHTCids Guhrll, 4548)
Figll—6 Fitting of the weibull function to diametor distributions

(total and thinnings only)
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Figll—7 The flow chart of calculating
diameter distributions
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FEBEZ OB EVET B0, FIROBRIERL BT/ TRIKAZ & hERVIZE &, BEKR
DBR/NERIZY, L7855, § LDy, 2HMRE L LTLUBROMBOERSHOR/NMEZED 5
&, ZOTESMD > T, AELORMROEITIZ y ICBIL TKA S /2BESEL 2 0/REES D
5, COFRERBLT, AL 27 L TIdRKRICL > TERUCBR/NER Y, ICHEBIRIZ, ZDH%
OR/NERRHALAZ L LU,

ULDX 5B FHETEMRRKR YA TAVDHE2HTIIDIER, WThotifid, Eo/,e5 2
— 2 =TI & & b ICEB OB A SN, KBS DRER® L X —HLTWVE, Chid
BRNERDE AT BB LAY TH 12 L 2RLTIN S,

4 HEEOLERMBORE

BEERIE—BRICTHNICET L, MO OTARBEICIHEL S5 320 0bhTd, 3
UTSRBIC & D LTI —EOMBERIC 31T 2 LIRS THIN 2 RR T 2 HEMSERH STV 3,

¥iunk  DIAMETER DISTRIBUTION WITH THE WEIBULL FUNCTION  saiits s
1TE = 1
AGE = 60s

SHAPE PARAMETER Sz 2.4 SCALE PARAMETER A= 33,34 LOCATION PARAMETER Nz 12492
SHAPE PARAMETER 5% 1.9 SCALE PARAMETER A= 2B.43 LOCATION PARAMETER D= 12492
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Fig. ll—8 An example of diameter distribution.
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AK, HALIEHAHC L ICEBMICELL TOWL D TH B, LIchi->T, &5 Uik
b 2N 2 RN AFERE LTI OBEHNIZEZ LW DTH S, L L, HEE%
BET 2 HTNER2FHNT 2HE510E T 5 LB T 2 #0612 V0 22 OBl A b L
THETAURORREOTVEA I V. ZZ TEE LI % 5 EEIIXDT 5 T LILRE
|

BHE, HUXZOHEICIK EICHERC EORE2 7o v M UREF TR 2K HEkE Th
a6 > ORREBEL THBRPIRET I HHEEBH S, Tk, TTHBHOBRDS 5
BUTHBEEALLNS bD L, KBF « MELARPONERABBROAORIRELD 2 ¥
MOBER 2K EcTe v FU, ZOZELEREF L TS5 RAOBBOERMB 2RIV, ZOHEE
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SISA LD DOERBNZRIBBHETH 5,
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Figll—9 Height growth curve



EM—7(1) MEEEMBEO: vy F20) v eRiCLBHTIED (HIOIT)
Tab. I—7(1) Fitting of the Mitscherlich equation to mean height growth (site I)

() #& #(m) SHEA#E (m) R ZE(m) REE(%)
age (yr) observed estimated error error percent
20 12.49 12.77 0.27 2.19
25 15.05 14.94 —0.11 —0.71
30 17.01 16.89 —0.13 —0.74
35 18.79 18.63 —0.16 —0.83
40 20.29 20.19 —0.10 —0.49
45 21.66 21.59 —0.07 —0.31
50 22.88 22.84 —0.03 —0.14
55 23.94 23.97 0.03 0.11
60 24.89 24.98 0.08 0.33
65 25.76 25.88 0.12 0.47
70 26.54 26.69 0.15 0.55
75 27.26 27.41 0:15 0.53
80 27.95 28.06 0.11 0.39
85 28.60 28.64 0.03 0.12
90 29.22 29.16 —0.06 —0.21
95 29.76 29.63 —0.13 —0.45
100 30.20 30.05 —0.15 —0.51

RM—7(2) MEEEHRO:I v F 21 ) 5 e RIRL B2 HTIZD (HAZI)
Tab. llI— 7(2) Fitting of the Mitscherlich equation to mean height growth(site IIl)

O E) # H(m) FHEE (m) "W 2Z(m) IRZEE (%)

age (yr) observed estimated error error percent
20 8.33 8.50 0.17 2.03
25 10.09 10.04 —0.05 —0.46
30 11.52 11.42 —0.09 —0.80
35 12.80 12.67 —0.13 —1.05
40 13.85 13.78 —0.07 —0.51
45 14.81 14.78 —0.02 —0.14
50 15.65 15.68 0.03 0.18
55 16.44 16.49 0.05 0.28
60 17.17 17.22 0.05 0.27
65 17.82 17.87 0.05 0.29
70 18.39 18.45 0.06 0.32
75 18.91 18.98 0.07 0.34
80 19.39 19.45 0.06 0.28
85 19.84 19.87 0.03 0.13
90 20.26 20.25 —0.02 —0.07
95 20.65 20.59 -—0.06 —0.30

100 21.00 20.90 —0.10 —0.49
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HM—7(3) KEEEHBEOI v F 21 ) 5y eI BHTIED (HINLV)
Tab. lI— 7(3) Fitting of the Mitscherlich equation to mean height growth(site V)

o EE) & #(m) FHRAE (m ) R #(m) RER(%)

age (yr) observed estimated error error percent
20 5.54 5.64 0.10 1.79
25 6.68 6.82 0.14 2.11
30 8.03 7.88 —0.15 —1.82
35 8.98 8.83 —0.15 —1.69
40 9.81 9.68 —0.12 —1.26
45 10.52 10.45 —0.08 —0.74
50 11.15 11.13 —0.02 —0.20
55 11.71 11.74 0.03 0.26
60 12.21 12.29 0.08 0.66
65 12.67 12.78 0.11 0.90
70 13.11 13.22 0.12 0.88
75 13.52 13.62 0.10 0.76
80 13.90 13.97 0.07 0.52
85 14.26 14.29 0.02 0.17
90 14.60 14.57 —0.03 —0.18
95 14.91 14.83 —0.09 —0.57
100 15.20 15.05 —0.15 —0.97

HRD & > KHBEBREBRERICHEL THE W TRBEEOHEL > I/, LIV-T,
M TOERZEES LTV 3RO EEHE IEE S L L L - TEE > TAERFE 2
rHEBLIEDNG, EELO—ARXFOREERMHBREL Ty F =) v ihiR%ed
TEHHIVERELATNE® , FHEBLRABEOBWEL T 5 (2), %2 ThBORI?
vF VY v bR HTIEDHHEELI, THE

h(t)=M(1—Le™)
LEBTES, CCTMIZZOREDE H 5 5HRR{E T Z OO OERE 25, Lid%Z
DR BN & b B AICBBR T 5, LAKEVIICHREOK T 2RV BN b, TT,
ki Z DHBOERED 587 X —F ~Th b, KHKREVZIEPPICEIT 2 EOME X1k

&L7z5,

COHTIIDDOERO—IIIRN—T7DBY THD, CHLLBEZDOBFEEOERITEDY
TEWV BADOTEEE 2R THIM I T b MER20MEIC B T B RZELH2.89% ThH bH, b
i1 %LUTFTH 3,

LDSEDOHIIINT /55 x — % —DHEIZRIN—8DEH Th b, COERICLSE, K
- L33 —E THARIC R X233 0 Ui T EOBROHBIIREIBMICL 3 6D



RI—8 MAFID/$T x — % —f
Tab. [lI—8 Coefficient M. L and K of Mitscherlich equation.

o M L K
site
I 33.65 0.9628 0.02196
11 29.36 0.9675 0.02053
1t 23.58 0.9843 0.02155
v 20.18 1.047 0.02249
A 17.04 1.038 0.02197
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Thr, ZLTLDEZRIET 51729,K,LOE% 5 KOHMBEOFHMEE LTZ2hZh0.0217,
1.00: UL Z2HN T OfhBICH TidD 1z, CORBIIBIN—9IDEH Th 3, #DBEEII,

FM~—9 L, KEEELTI v F 249 v efliffid CidD &R A1)

Tab. ll—9 Fitting of the Mitscherlich equation to mean height growth with the fixed

value of L. and K.

M =29.36 L=1.0 K =0.0217
% e () B Mm) FHEE (m) W #(m) 22K (%)
20 10.24 10.34 0.10 1.0
30 14.27 14.05 —0.22 1.6
40 17.01 17.03 0.02 0.0
50 19.17 19.44 0.27 1.4
60 20.96 21.37 0.38 1.8
70 22.52 22.93 0.41 1.8
80 23.69 24.19 0.50 2.1
90 25.01 25.19 0.18 0.7
100 25.80 26.00 0.20 0.8

RN IRETIHABZDEOBARD DT HHS50mTH 5, COEEIZ, FEEEHKOD 2
FHROMBAEEMBRE L TIZT v F 2 V) v e R E > TILTBARTE, ULdd, T x—2%
_L, KEEFLTIATLNT & 5EHT 5, U, REOHEMD» 5 It L T20E
HAOTEEEESE AL bhhE, EOARICL > TMEPRENT A EMBTES, LT,
FOARITERN SN 2ERTAHETEEITH 5,

N &R & RS ERORE

BERBNCEMNES 2IET 5 12D iCid, BRCEOBBROMHIBZLBLETH S, ZOR
WWOVWTIIRDIER TITS5 & L LT,
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Y, HNBERPIET S, Ch2REOKRSIRETT DI, WSERLEED
BWPBETH 505, FIBRODOUTEECHEHESESIRESO TS, 12, BEthgicoun
Tid, MEHICL > TERILT 2 HENBE/R2REL, X TED LHEERMBEOKEL AV
T, BEOREICEILT A L & UT, T OEN®RIRE S L HENEERico VWi, &
BOIEBICZOMRLZWMEL TWEP Y, 20 TLLTIX, COBRBOEIE 2R3 & T
3,

| xR EhRR & Z o OmRE

NI, BEP 1L, MEEZFSICED, ZDI0%DMEICH B EZE dos 2 11TL
TEWIHETH S, COMBIZT 1 X2 a b 28E 2010, ZLOBBELBHTIO
KHLU TV, BELIX, £, TEREKO R X OMIH» 6EHRIL ERBITARDBERIT §
EFNT, REOKB 2R, COBE, BEOEB 2RI A2FBE LTI, BED50%
OB DERE % Z DI0% DNEDERE TH - 1Ml n,, DEALEAVWEC L LU, ChidFe
—FUPRERELOMRICLL - T, LDy, LIEEREOMICIIK X SHEENEFEET 5 LoD
o TWBEDLTHE, FHOKER, TEHREROZAXOBRBICEAL TROL 572 EHbh
-1

1) BRFEIIHMBSE L L BITONTRAICERKICE S, UL, 40FEEL RT3 & 20
EE N |AZ-IAN

2) HNASENRREZOBERTEHMTH S, UL, ZOEIE, KBOBEDOHBKAE,

ULDODHHRERD &, HENFRER 2 HE40ELIT L40FEU LOERE T 5 C LIRIEL 12,
BT ER S U TREARNZRAT, ChIZKBORERICE - T, B LTz EFAR
DEEHBENT ENbP-oTVBL &, E£17, ThEr vy 2 REDFEEE LB L ISR,
AIEDBTCHTVAL LD 125 Th b, CORE, HENBRMEIIRD L S iT/g -1,
2CT, déhisbanif@cas 3,

PRER40EK —(21—=l.340h—1.787h2+1.017h3

PRMMOZEL 1 5—~1.114h—1.180h* +0.6218h°

COENBRIBROBI 2E L1290, CoRELUF—va-vor-RiLL->T, 20 %
NHMERL2FARL CZOBEE LR U, Z0KR, ARICI 3 HEOBEESESBE N &M
bd-tz,

2 FETE R AR

I THEMBRZEROITEBELTEEODTELDLOVFHINTETV S, Zhb
DIFEAEDBEEIL, BBRHILHTRHPORG S L, EHLOFRI»LEAINTEILED
Thd, THLIIFITOBEBEAATAC &3, BIHOMBEEEDO—FEELUTHEAD
W OER—MEERETED 50 L 2 BIE T AHAIIE, MoOXMEELTN, Lbl,
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INERFABDIDIC, HNHKER 2 RICT 2% ORI U TRIBHIB2HREL £ 5 & T 518
fiTix, ZLOMENEL S 3, 22 TLL TR, BE—BSOBGEEPHEMETAC itk

T, ZORERESI LSBT A LIREY, X hEBEHOBVEEMEL RHZ 5 EZ A1,

EE—HEER2HENCT 2558, HENRHEROBICIIEDY - IESET S, 2hi3Z20D
EEDEHHFILOWTTH S, KON TIIBERER ZFHOMRBRABE 252 L I3RS 20
U, fbOBEDRED SR P BIRT S L1Ch, BEMRPELALVDLLTHE, 20 T—
DOEATELT, FHER L FOME2 2N ZhOREE T2 HENH 5, L L, HBilT
5&51C, COREIBBLTIZEDE ) BHEERFZTEL TR, EEOEEICE > TH ,HEE
BED SN &b -1,

—MICEE L EOBRIIMB I E 221N TITHTL 3, —RELEEDH TS
—FRICBNT b ZOEREHIC &, SAPHBROETIRAE IS 20T &b
%, EEIBEHBALMELEER, C0L)5BHEREATE Z0OMBOBEEEIIEDD
mOEKRLTOBY | T UBEO NS v R DK E 13, MHMbIC X - T b AEMITIE
EbHIE, 2 CHNEEMRNKE LT, EROBRICH L THAEOR EEVLDrRiL
WHIFRIRE DIV, ZZThhbhE 2 DL IRELBZE L LT,

HER, ERDHEMESHEOMZERE DT, COZSORMIIMEEICBE#EL T
%, B3 L BBHEROBEY s ThiE, BHESHRDRIICRE>TLE I DS TH B,
bhbNIBBLCERSHICT A TARH2EEL TV S, MESHICE DU A TV % d
TEHBCELREHTHA, 5L, BRI, O 2002 8EHERE LT,
H=a+bD" W HRICRDNIEFEBEL 20, 22 Thhbhid, ZoOX% b > TRIEE
EFNMIRUI, :

COBBE, RETNEAS A —F —hZob 5, adD=01CH 5 EHEE, bk
DEIZRDENRSI A -4 —, clIZDHERDB T X -2 —Thb, a WEETH LI,
YHIOUF 2 HHICE D 552 2 2EHL, chid, a=0¢EETALD L, FADRKES
EBRWMITTH S, UL, ERICERICE > TR LIER, a 0FEREEOES T,
BEASHEREARWC b -1z, 20T, LT, WEHER WS EOREIC
DUTOMMEEEASLC LICLT, a 2WETE L LU, T, RiChb OMEMSH 5,
COfEIFR, D=1D¢ SOENETH Y, HMULORED L HTOHILL>TRES D TH
5, UL, BRHCERAL THBIRI > THBOLNTRZHD Th THRIZ LILE-T, ZOKRK
(1, 1) 2@5HRES5, COCEIRE-T, OB YBMILTERC LIRS,
LIch->T, MRICOHBETARENCHEZ DX c DEDATH AL Edbb 5,

L2 AT, MEBWEIZIL—2EK->TW3, 2hi3, Cofhiid o EBOBEMR~NETT
ZHBEOMETH 5, Chix, BEEEBHBICL > TREShIIHKIEE 2, BEIHROLD
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H=p° (142le=l)

BIOHEI B EVIMETH S, VE, HENEEMHRAZH =D L UL, 3¢,
2y L pe
5 Cda) =Dy

752, ciug Di=DA+S e b cazc e rmkLTL A, TabB, HoBU
DB rRET A8, YHEEOMBERREL T E, chittiRo X 5 ieDICER»H#IT 2

CEitE-T, YHBBONGT ANERRET AL ENTE S,
3 A ESEXORE

Y, ENEEHBRRND 5 x -2 -0, 0L BEREROLERIIZYD, BRO XL
EED5>TV S [REHTT T SHDNEBRFAMHAE | OMFEZNEOMBER 2RI L 12,
HTEROOFERIINN—1DEEY) TH S, ZOXNDL—RICHESEL S E c DELN

O sitel
A site 2
O site 3
A
© aa o s e
0.6
°© UADDDA o a , 8
ol 8 R © bo
0. 41 a 2R oaa a0 °
. OA A
(o] A A
A
-y
0.21
0 10 20 30 40 50 60 #AMG
Age (yr)
K N—1

MR AR H=a+bD /€5 x — 2 COE (HF, 1981)
Figh—1

Change of parameter C in H=a+bD® (Shiraishi. 1981)

(AT bbb, COTERIRN— 1D TIHREINTVA, T2, ¢ OfEHE
fLCE > TEDRNWCT E b HERINT,

c HED EFICoNTNE L83 E0) T Lk, BiFhIEmIczsico20T, Z0OMHE
X0 B0MITIE s EHICEBLTOLZER2ERL TWA, MESEL TR, HifL
BRI 5 TNT b, HENEESHBORICESEL 2V, COT ik, BERIEELE L THE
ENESEEONERICL > TRODOLNABZEZERLTVAEDEEALLNS,

UEDREPEE 2, TEEIHOBR 2L LT, ZOMENEEHED c D%
¢ =0.6534—8.34%x107%

12U, titkE (4F)

EHELU. COBBIRESODTERULENESHBIINN —20L8H)Th 5,



FEN—1 [IRDH

Tab. N—1 The regression analysis of relative height-diameter curve with respect to

parameter C under various

sites and ages.
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B 5 DIRZE
3 BB x? Sxy Sy? EURER HHE  ¥AHm EHEH
1 #fr 1 19 4887 —10.25 0.1143  —0.0021 18 0.0928
2 35 7318 — 2.19 0.3919  —0.0003 34 0.3912
3 3 14 3437 —14.37 0.1768  —0.0042 13 0.1167
4 HATA 65 0.6002 0.0092
5 Hihy (Ex) Moz 2 0.0363 0.0182
6 It@ 68 15642  —26.81 0.6830  —0.0017 67 0.6370 0.0095
7 H (BS) Moz 2 0.0135 0.0068
8 2tk 70 15942  —28.41 0.6906  —0.0018 69 0.6400 0.0093
9 BRI & B 1 0.0506 0.0506
fEHx  F=0.01820.0092=1.98 F 2,(0.05)=3.14
Bx  F=0.00680.0095=0.72 F %(0.05)=3.14
B  F =0.0506,0.0093=>5.44** F (0.05)=3.98
(1981, AA)
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Fig. N—2 relative diameter-height curve
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VOLUME =

L= 3.0 M

LS 40 M

VOLUNE =

L= 2.0 0

LE 3.0 M

LE 4e0 M

VOLUME =

LE 2.0 M

Le 3.0 M

Le 40 M

£V—2 FAMEINERO—F] (M1, HEEO0FE)

TableV—2 An example of a yield table by logs (SITE 1, Age
X MOTQ~DAMA sssns
178,320 HEX3/HA PRICE s¥  7521115./HA NUMBER OF LOGS » 1259 HON
Dz ~13 ;H 3 VOLUME = 6.865 ME#3I/HA PRICE =¥ 2590044 /HA NUMBER OF
De BCH 10 HON» D 10CK 46 HDN» D= 13CH 101 HONy D2
“ Dsl4n28 CN 5 VOLUME = 82,085 MUK3/HA PRICE =¥ 33593540 /HA NUMBER GF
0= 14CH 122 WON» D= 16CH 134 HONs D= 20CM 131 HON» D= 24CH 101 HONy
o= 28CH 63 hONs D=
V=30 CH ~ ¥ VULUME @ 14733 MEX3/HA PRICE =¥ 72084e/HA NULMBER OF
pe 38CM 4 HOhLy D=
D =13 CH b VULUME ® 3,664 MER3/HA PRICE s¥  118021./HA NUMBEK OF
U= 6CM 1 HONs D= 11CM 75 HONs D=
Usle~2B CH 5 VULUME = 514221 MEN3/HA PRICE =¥ 2194905+/HA NUMBER OF
us 1¥CM 137 HONe D= 20CH 119 HONy» Ds 28CM 46 HONy Ds
D=30 CM ~ ¥ VOLUME.= 32,781 Mi%3/HA PRICE =¥ 1517748./HA NUMBER OF
V= 30CM 32 HONy D= 32CM 21 HONs Dz 34CM 13 HONs D= 36CH 8 HON»
Us 40CH 1 WON» Ds 42CM 1 HON» DOs
seves  MOTO-DAMA IGAL  euesse
373,187 KHN3/HA PRICE *¥  151303304/HA NUMBER OF LOGS = 5134 HOu
Us ~13 CM 3 VOLUME = 1e843 MRR3/HA PRICE =¥ 184684 /HA NUMBER UF
s 5CM 26 WONy D= 6CM 233 HONe D= BCH 2 HON» D=
0z ~13 QM 3 VOLUME = 32,435 MAN3I/HA PRICE =¥ 11573624 /KA NLMBER OF
vs 5CM 138 HONs D= 6CM 236 HONy D= 7CM 1 HONy D= OCH 305 HOM»
Us 12CM 1 HDN, D= 13CM 416 HONs» D=
Dsl4~28 CH 3 VOLUME = 1234252 MEN3I/HA PRICE =¥ 50612524/HA NLMBER OF
05 14CM 726 HON» O3 16CM 578 HONe Ox 18CM 256 HONy Ds 22CM 32 HUMNy
Dz 28CM 4 HWOny D=
0830 CM ~ 3 VULUME = 62545 MRA3I/HA PRICE =¥ 272264+ /HA NLHBER OF
us 30CM 14 HONy Ds 32CM 9 HONs Os
D= ~13 CM i VOLUME = 39.528 MEN3/HA PRICE =¥ 12670334 /HA NLHBER UF
v 5CM 75 HONs Dz 6CM 19 HONs D= 7CH 122 HONy D= 8CM 266 HONy
D= 10CM 402 HONy Dz 11CM 223 HONy D
D=14~28 CH 3 VOLUME = 1624683 MUR3I/HA PRICE 3¥ 7034375./HA LLUKBER OF
us 18CH 346 HONy D3 20CHM 178 HONs» D= 22CHM 157 HONs D= 24CM 149 HONy
e 28CH 32 HOny D=
Da30 CM ~ 3 vOLUME = 64902 MEXI/HA PRICE =¥ 3195784 /KA NUMBER OF
ps 30CM - & HONs D= 32CM 1 HONs D= 34CH 7 HONs D= 36CHM 1 HOhs
ceses  TOTAL  saeee
5514516 ME#3/MA PRICE =¥ 22651424+ /HA NUMBER OF LOGS = 6393 HON
Ds ~313 CM + VOLUME = 1843 MEX3/HA PRICE =¥ 18468+ /HA KU*BER OF
us  5CH 28 HONe D= 6CM 233 HON» D= B8CM 2 HUNy D=
Dz ~13 CH 3 VOLUME = 30,300 MH¥3/HA PRICE =¥ 14163674 /HA NUKBER OF
o8 S5CM 138 HONs D3 6CM 236 HONy D= 7CM 1 HONy» D3 BCM 19 HONy
Ds 10CH 46 HOKy D= 11CM B HON» D 12CH 1 HON» Dz 13CH 517 HONy
D=14~28 Ch ¥ VGLUME = 205337 M#N3/HA PRICE =¥ 84206064 /HA NLMBER OF
0= 14CM 848 HONns Ds 146CM 712 HONs D= 18CM 256 HONs D= 20CM 131 HGNy
D= 24CM 134 HONy D= 26CM 82 HON» D= 28CM 67 HONy D=
0330 CM ~ 3 VOLUME = Be278 MANB/HA PRICE =¥ 3443484/HA NLMBER OF
D= 30CM 14 HONy D= 32CM 9 HMONs D= 38CM 4 HONy D=
Ds w13 CH & VOLUME = 43,172 MKE3/HA PRICE =¥ 13850540 /HA MHBER OF
De  5CM 75 HONs D= 6CM 20 HON» Oz 7CM 122 HONy D=  8CM 266 HUN»
08 10CM 402 HONy O= 11CM 268 HONs D=
Dzl4~28 (M i VOLUME = 213.904 M¥%3/HA PRICE =¥ 92292804 /HA NUMBER OF
D= 18CH 483 HONy D= 20CM 297 HON» D=z 22CM 157 HON» D= 24CM 149 HON»
) Ds 26CM 78 HONs D=
0230 CH ~ VOLUKE = 39683 NNN3/HA PRICE =¥  18373264/HA NUMBER OF
0 30CH . 38 HON» Ds 32CM 22 HON» Ds 34CM 20 HONs D= 36CM 9 HON»
0s 40CM 1 HONs Dx 42CM 1 HON» DOn

40)

LOGS =

LOGS =
D= 26CM

LOGS =

LOGS =
LOGS =

L0GS =
0= 38CH

LOGS =

LOGS =
D= 1l1CM

LOGS =
O3 24CH

LOGS =

LOGS =
D= 9Ch
L0GS =

0= 26CM

LOGS =
D= 38CM

LOGS =

LO0GS =
0= 9CH
D=

LOGS =

0= 22CH

LOGS =

LOGS =
D= 9CM
LOGS =
D= 26CM

LOGS =
D= 38CH

166 HON

633 HON
82 HON»

4 HON

76 HON

302 HON

78 HON

2 HON»

263 HON

1105 HON

8 HONs

1629 HON

33 HON»

23 HON

1182 KON

75 HONs

16 HOM

54 HONy

16 HON

1 HCNy

263 HON

1271 HON
305 HONs

2262 HON
32 HON»

27 HON

1258 HON
75 HON»

1218 HON
54 HON»

94 HON
3 HON»
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BA0EIC BN TS BNER L OIEMAEICE > TERUIZBOFRIAMBEINER 2RI L LT
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CORTIE, TTRIDITICAY 2 -4 b OFHME L Z 0FHEHEL L CRMPES TN
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LT, ZOEBCHERUIBEETRRINATVS, 28, UEORRARICEL T, BEITIE
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TableV — 3 Change of yields under different cutting strategy

4 04 - 6 04 604,/ 40%E

8/ MG OB MR | LB | FIRME | &8I
m*/ha FH/he| m*/ha | FFM/ha

. 518.945 | 2,098 | 708.096| 3,054
R R oo | oz | 68.7) | 059 | 1.4

.. 599.869 1,729 | 797.748 2,071 '
WRBHRER | (1000 | (6.3 | 00.0) | 65,00 | V¥ | L%

555.516 2,265 | 745.470 3,185
.35 1.4
s & & M (92.0) | (100.0) (93.4) | (100.0) ! 1

E) () RIZBAROKE®2100& Lizd D

FIRME | SRS
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. . i BAA BHEOES (8) HAMEOBE ()
AR MRE L b B Th 3 | SITE Ages in case of stand | Ages in case of scalling
&__525,\,_(“533)0 FAREEL DR volume (Yr) by logs (Yr)

- 1 30~60 . 35~75
©H KRR ZHRIEOUN oo o
HEUEE 2> THE > B DE 3 30~70 45~ (100%)
e 4 55~85 55~ (100%)
EZOHFRNTRMESEEINS T ) (100%) pilooﬁgu:
FIRE S TOAAREE R 12 DT . (100*) means over 100 years
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Summary

A computerized system TUSYCS constructing an empirical yield table for sugi even-aged
stands was developed on the basis of data from the permanent experimental plots in the Tokyb
University Forest in Chiba Prefecture. ‘ ‘

Using the basic stand variables of age, mean height growth expressed by the so-called
Mitscherlich equation,number of stems, basal-area per hectare, taper curve, and relative height-
diameter curve, the system predicts the stand diameter distribution, the volume, followed by
the assortment of logs produced by a specific log cross-cutting strategy.

The method employed in the construction of TUSYCS is:

(1) The growth function for stand basal-area is determined, this is given in more detail
later in this section.

(2) Stem-diameter distribution linked to the stand basal-area is determined by the Weibull
function (Fig. I1I-8).

(3) The growth function predicting mean tree height is determined by the use of the so-
called Mitscherlich equation (Fig. III-9).

(4) Taper curve is determined using the function of polynominals up to the third power.
This is the so-called Yoshida formula.

(5) The relationship between stem height and diameter at breast height (DBH) is deter-
mined by the relative height-diameter curve which is represented by

( d h-13 )
d, h-13
where h and d are height and DBH respectively of any given stem in a stand, and h and d are

mean height and mean DBH respectively, in a stand.. Stoffel’s formula, chosen as the function
of the relative height-diameter curve, is

h-—1.3 d
o - (P

where a, b, and c are positive coefficients, and t is the stand age.

The procedure for constructing a yield table by these formulas is to first obtain the diameter
distribution and mean tree height corresponding to an age class and site index; then with this
mean height, the relative height-diameter curve is converted to actual dimensions. Next, with
the diameter distribution, height-diameter curve, and taper curve obtained, a stand table cover-
ing all age classes is constructed. By summing individual tree volume which is calculated based
on a taper curve, the standing timber volume and the number of logs of various sizes obtained
from a single stem are determined. The final step is to sum up these stem volumes and numbers
of logs, classified by small-end diameter and length, for all diameter classes.

TUSYCS is made up of two phases, the first of which predicts the stem-dlameter distribu-
tion of a stand for each age class, and the second predicts the stand volume and the assortments
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of logs produced by a specific log cross-cutting strategy at a given age. The two phases are
described separately.
Phase 1

Figure III-7 is the flow chart of Phase 1:

(1) The input of data which specifies the initial state of a stand in terms of age t, number
of trees o, mean breast-height diameter E, and site. The choice of the time and the method of
thinning is left to the user.

(2) The computation of stand basal-area G and the variance of diameter Var (d) at the
initial time of the yield table. When no thinning is assumed, Var (d) is specified in advance.

(3) The prediction of the growth rate of the basal-area Pg which is calculated, based upon
the function

d(p)—d

Pg=a exp(-ct)+b
d(p)

where d(p) is the standard mean-diameter which depends only on the number of trees p, and
is fixed before hand. While d is the mean-diameter of a stand at a given age and for a given site.
a, b, and c are constants. The first term of this equation decreases with increased age, and the
second term changes with mean diameters, reflecting the effect of thinning,
(4) The computation of G, Var (d), and d at the end of the period by the equation for Pg.
(5) The computation of a’, Var (d’), p, and G’, here, the primes denote the values of a,
Var (d), p, and G after thinning. Var (d’) and d’can be computed by the equations

1-0-Ap

§=d
1-Ap

and
Var(d’) = Var(d) (1 — Ap?)-6 %5

where 0 is the ratio of the mean diameter of the thinned trees d” to &, and Ap is the thinning
ratio.

(6) The output of stand basal-area and mean diameter for every age class.

(7) To set o, &, G, and Var(d) at the given age for the purpose of computing the diameter
distribution.

(8) The decision on the minimum diameter oy which is used as the location parameter of the
Weibull function

s _ _ _ s R
y=—(x-7)"1exp [(x—y)_] x>7, otherwise 0,
a a
where s is a shape parameter, a is a scale parameter, and the value 7 is given by the equation

y=13901t 925 . p ~0.85
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(9) The determination of the other parameters, a and s, of the Weibull function can be
made by d and G.
(10) The prediction of diameter distribution at a given age by the Weibull distribution (Fig.
I11-8). '
(11) The computation of the diameter distribution of the thinned stems which also are re-
presented by the Weibull fucntion. k
(12) The output of the diameter distribution at the given age.
Phase 2
Figure V-1 is the flow chart of Phase 2:
(1) To set the price of logs which is the marketable value determined by the lumber market.
(2) To establish the growth function of the mean height of the stand. For example,

33.65 [1 — 0.9628 exp (—0.02196t)] site 1
h(t) = 23.58 [1 — 0.9843 exp (—0.02155t)] site 3
17.04 [1— 1.038 exp (—0.02197t)] site §

(3) To establish the relative height-diameter curve (Fig. IV-2)

he=ad, 0.6534—0.000834t
h, = relative height L:—i d, = —‘3~
h-13 > 3
while a is a constant, it is irrelevant to the computation being discussed.

(4) To establish the taper equation and the ratio of bark thickness to the dxameter outside
the bark.

(5) To establish the diameter distribution which is computed in Phase 1.

(6) To establish the mean height of stand h which is computed by the equation shown in
(2) above.

(7) The computation of the yield by logs and timber volume. On the cross-cutting algo-
rithm, this program contains three cutting strategy which are fitted to the Japanese Agricultural
Standards (JAS). The first one is the standard cutting-system which permtis the stem to be
cross-cut into logs on the principle assigned before hand, taking into account the stem length
and its DBH. In the second pattern, every stem is cross-cut so that the maximum volume of the
logs, based on the JAS log rule, may be realized. The third pattern aims at obtaining the maxi-
mum monetary yield from the stand. First, the cutting pattern is determined; then with this
pattern, a stem of each diameter class is assumed to be cross-cut into logs which are grouped
by small-end diameter and length. These are matched to all diameter-distribution and taper
curves, and timber volume of the stand is computed.

(8) The output of the yield table by logs and timber volume. An example of this output is
displayed as Table V-1 and Table V-2.

The basic concept of this system is the same as that of the method which was developed by
G. J. Goulding and J. W. Shirley to predict the yield of log assortments. However, the system
presented here differs from their model in the derivation of the basic-growth model, diameter-
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height curve, and the determination of individual stem volume.

The computerized system for constructing a local yield-table for an artificial sugi stand has
been developed on the basis of data from the permanent experimental plots in the Tokyo
University Forest in Chiba Prefecture. This study is concerned with the determination of
cutting age. In Japan, fnany arguments have been had on the cutting age which now is generally
assumed to be the 35th to 50th years. These ages were based mainly on the maximum mean
stem-increment. However, it may be unsuitable to decide the cutting age on the basis of the
maximum mean stem-increment because this investigation on the yield table shows that the
age of the maximum mean volume-increment based on timber volume comes approximately
five to fifteen years sooner than that scaled by the JAS log rule.

This research has just begun, and therefore, it should be noted that for the application of
this system to other regions, careful consideration is necessary.



