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Historical Researches on Valuation of Stumpage
— On the Equation of the Effective Volume Estimate Method
Based on One-Fifth Rule Used in the Tenryu Forest District —
By

Eitaro Ouxita and Masao HixiTi

Summary

This historical research on the volume estimate method for stumpage appraisal,

which has been used customarily for a long time in the Tenryu forest district,
was projected to make clear the customary substances and its principles.

The equation in measuring effective volumes of standing timbers, which has

been used customarily and is known as the Fifth girth rule, is expressed as
2
vp= (—5-) X b x N
Vp : Effective volumes of standing timbers
u ! Average c. e. h.

b : Multiplier
N : Number of standing trees

This Fifth girth rule was used from aboute the middle of the Meiji era to the

Taisho era.

The another equation at similar measurement of effective volumes of standing
timbers, known as the Quarter girth rule, which has been used customarily in

the Chizu forest district, is expressed as

Vp= (%")zx % X N

Hence, this report will be able to explain the relation between coefficient (The

coefficient is respectively 5 and 4 according to Fifth and Quarter girth rule)
and multiplier in these customary rules.

The theoretical formula in general is derived as follows and the each girth

method will give the result which is only approximately correct.
u \? n \?
Vp= ( o )-(*54> X K X N
K = 2fthp
: Coefficient in whole number
: Average stem height

. Average eye height form factor
: Effective volume percentage

T o BB



R

H x

LU OB I

- BOEICHIT DAHSEREZBOUE

. RBHFCHITEHEDOR:E

. RBHFCHIT BEAOIANBMBEESER

- IR K DHEERE (MoHBiEE oL

- E—EOEFICKT BT EER

(1) THABZUE] Lok

2) AR5 EROWRE O &k & 8

8) A—{Ekid 2 ERMNFTORRE L ER

1. A—EHRUCHBLHROER EZDREXTCEERD
B

1) —EReonT (hkkoskR)

2) BEEHIH O oAb 2 Lk

(8) XEHMFOLH—~B:

(4)  BERAFI M BETETE

(6) n O EEHE OBEER

8. KEMFICHIT BEERE DA AHEEEE
9. BEEE ICARGK) OEE

0.8 H b I

11. 5IRATICBETH

S U s W R

{
{

12. 8 3
e (1) AR EE

BE (@) AR ARk (¢
)
R (8) TR (RK) ok

1. & b &

MR ORI MIEREE E UToEL, TORER &
AT, BREREZO—AFE UTHRZEL O
B, FEIEBED € Liud, o2 oEkiioss
BRI OWTH, (RPN« ZOMAS L To0 21
EEBREISDLTATHED] LIRDBR TN S,

ROEC I T 2 JEINZ, BB P4 ROk
HEESEFCEEA IR, sheon T dylfi—K
W TIERCEER T2 Dz Di2188248 (IH35154E) ©
b, | LIBABRTNB LI, Wik Lk BEoR
AR~ W kY F Ay ROV R E S SEICHEN 3
M IR T,

EBEORBHELS - T, BhEHBRICR N TE
DHIF O BRI, AN, BFEHEHFCE VAR SR

EL /ST < N (9)

Bt oh©, HAREEFEN EORKWERRIC X - TT
F X T IS OB B RS S O R B T
BB LEIOE R BEEL, RIS OAMEE
HEoEl, MEBKEOHERE, F4 VvllEEoxE
X 2 FERZURSL SN ¥ CRERER R VIR
EHCL S TBRINbONELH, cDLdkEL
OERABRRIKECHT 5O DE NI 4 B DEED
THEI & DIFEE TRl X o0 Tn BT ERVOT,
L ONENER XK E, DEE L THRECRH L
DoDH %,
SWEESOEB U L5 L, BIRBRIEHS
OIEMAY GREETT5) OFEERS dBILEH
L, ¥, BERRETHG S XOERMECERINT
Seie [oARFEE: | poher OHPOFEEES Y b
VIR ORI L, dRPBECDDOLELT
B Y b, BHICERBANHE OEMAM & LT
OFFM OFEEE® DAPRICEEDS QI h oD
Bho Linliash, T hESMFOEMAER, BED
MRS CHORBERC s b &, [HETHED
EFEELTNSZ EBENDT, LOMEDRELE
OB EEPERS S DSELT L EEBZ DD,
BB R BT IS s Dz OHIF I OM BEETH
EBEEL WD T, SAEiks 20 0L B Iin
W, TOEEEZHELICL, HTOEREERAD L E
Lo

KA Hiz b, T4 FECE % B - ookl
BEOH 2 CHRETNELRT 5,

¥, T OWEIEESE, MG S X 4BERE
SCEE RIS B — R DIC L 2 D O D—TBTH
%o

2. HEOEICHITDIMEFFRRRBOWME

EFHEOWRREOBM BT 2 L VWD L
VEBEA B, BRROHE OBt EC I i 5 R
DOREEREHECEENCTR L THEB LT 5,

FROEC R T B U EH O FSEREIC DWW CRI O X
A &T BRNFIRICOWTHIUE, BHEKR® 13 T4
FERIBCT I NATOLE (RIFI04E) off, 79645 (Bt
B154) OPHR, 8684 (H#l "Hik, 104) DOETOD
ST A HES, BBEOAMBEKOETTDOS DT
B, KMOMEHEMON, HEOD -LdHNDO
vk, 92T4E (BEE:54F) omERAMT, oEEXc



0 Kb JOREBe® MW OB M

RAM OB, A, S, B % B R
HEBMHEINTEY, & OHEKBIC I AR OMERE
fre LT "M, BAVLEN, TOMREND "B, 5D

e BNV TRA, B DL BT T O
HHRICOWT OO T 5 D D07, 16694E (X
94) OEIHEBER AR 3 1w X O EICERMEICIIKE
T YTRY, TURZ, OBASHANbBRTWeL S
HE I, B, BREMCRERERC TRx, 2F
CHUTWRZ 20HATHZND, TOLURC "M, 2
B 7F, BE R, KiEA LSO LR S ] L
NTEDLN, Fl, HEoFECOWTHIUE, bl
—IKD 13 18354 (RIR64E) Wik TR T HT "MWk
FRUCE, L5 MRHEESENRERFC X - Tl
I, ThREBECK T BREAHRBRIEEORIO
bOTHDo THIEAAMBUEELETHZ, Thicd
ESEMRAOHBOMED CE B, ZOFEEREOLH
FEL, Thicl@l<lenwsfivaEz Oz hl,
ChEZHLTHREYEZ, ThOHEC0.79% LG
BIRFEC ChAMBEEHBT 5. TOENEL, RHEE
WRORML, fiERUCHECHELIZTHEDZEZLD
NTW3, THIRBEDEZWHETHE A, HEREM
BWTELBAEN] BTN B,

HEZOWE O~ kI, BIREREHITCs
WO IB00EL BE M (i) OLENR b
h, BEOES L hREERAHEL, RO EE D AN
2 BEBOK D 2 HEE U C 1 FAKOhIERE T W
BHENEZ B, WA TRM B dscibh
3, 18184 (r{LIB4E) OEWMEMIC X5 HET e
BRI Y - CTHBI X2 o b, s oA (
R & OEA: DIBOMERIREL RSN
TR b, IS WO s T
i, 17794 (%4 84F) OB HdhD X 3 FIAT
BRI BILAR FRT B RO LT R 18584 (4
5 4F) BB SEIC L 5 T % EEZ Dha itk
FEEN MR & LT OTTA L5 L 2B &
BB b, oA RN COHREEFSRERE &S
N5 RIS ORER MRS & U CHeH: LIckldsd %o
F e, BRSO RNTR, SRERE LR
BM GE BHMALTR L) DI8B34E (Fk64) O
BicHONDB F, OMBENNED, = OWHHEO
o= 3.16 BERLABEHNDD “F, ORERR N
18924 (W1i5254F) DESRCH B L AKX DFPH

OHEBETHT2HE, DK BMOMARIIEL LT
HFEHM ORI JNOHEMEESFHNO—EDOLE (FEH]
EHEUHER) Kk 5 ClEMCERCT 5 EEE, &
IR R &AM B & L OFUT D B O FLH: % & o e b H
HEDERAEBELE L TN TRBSE BT WD,

3. RBBHFCHITIHEDRE

BT AT DI TR D R R O

HERERLUAMND, KEMH D M5 & ofRE A
i, ROXHTH5b,

B AM B2 WO BB e g, KE
i OB AR EE OB T F R R D rh B B & 28
Z B, ATENROBIEE, 14694E~14874E (CCHIAER
) b, KENRIRAEREREREES ik
OO EZ 5 X5 & RIBHEE, BARKIEMATH®
13, 19384 (REFII34E) LIR{400~5004 7 LEC A A it
SHETF X Dok, BEHOLIERMC X - TR LD
OTHY, TOMEATINOMENML, BEMit, KE
H OSBRSS Bl 3005 R4EDR DM
DEET D0, TXUEMWEORMK LD D &b,
F7z, 16964F Gt 94F) OEARES: O KERE,
1T644F (EBI44E) ORI OR B FIETHITFE
30234 Rhe 3 B R O M I TR O #2 k5%
KGR B UL AT, 18864 (IHMR194) ko
SEEANC X 5 AR 800WT 25Ok, 12001y
&0 OLBEGKM IR OENRSE, hupsifilike i - T—
B REEHOE R L, B X 5 ks
Lic &b T,

WA R X hiE, KN oAM ORI,
FOEEMS SN D OC, KENOEH G S
Nl E &, KEmEE, HRETRECLSE
15804 (CKIE 84F) O REB ORI AHUNE
DR BIFRLL & X, BHH EHEOKBHOEER
Wit s Tibhe s, NIHDHERES S X5
Wik - T bk, KAWL, 85, mHoiot
AT ADOT, 187945 (Hip124E) W i3, Ltk
BWCHIfIM & U, —8 % BT A, W i L TR
L, Ml c 2 E TR ORI S S HAa L
o TS TR, AEINC K o TR L,
¥k, IHRUEOEMLIE & U COAMHERIE DA
DELICHR, Bt L, W X - CHEAH B
HL Tk s b, 18754 (i 8 4) WA HEMA



oA B M oo 2

WESRCEE, WA, A6, E, hAagoRE ek
CAAMOBFHd B2 lbhikz b Tind,
SRS OMI D BAEKC LIuE, (LTICk D B EHT
OH W, ERD U CRBIRINIC T 5 /o Di218944% (1]
HR2TE) EhD Evwbh, EART O REEROEK
$ % L19034 (B1R364E) JEARMNC R W ORBE MR
T % SO0 D - 7eds, BREL VRBOT PR OB
BT RS B AR B R R T L e BTERBD - 2
CEBRDERTVBE WA,

4. REMFICHS BEROILANAMEEEE

O OERONARRIC X MRS LT,
BAAN—ED Ik IhiE, AWl nb e
Wb, B CHARINTIRCRIG—ESFET D L0
HBITWBEH, ThbOWH OPY—KIC oW TR AN
BRI - oo .

HEFRROME rhuE, COFE—HEK L5
B OB OWTHDH &, WEHENRT, FELTs
:kbhhﬁﬁﬁﬁﬁmabfu,”ﬁﬁxmsv@g
B, BBV, TOIVROBELFIOLFEE LT R
B, LWHAFESED, £, VHEOEARHARICH
WH, TOFELORRMANE s I vAROFE:
T, LR B IR HIAELE & © OB B REE
WHCAD DD ERZEZ DRk~ bi, 19074 (
IH7R404E) HETR T OFERRFE, v/ F0onTd
B S, BB ERZEESTHIC X - CTFIT2
HIEC, BRRA Wb, JEE B2 -
D13 188945 ~18904E (BIIR224E~234F) WM BT, =D
FIREEE 2 v AR L5 BT oOWTD, BEEL
O, BIOWE X5 eS¢, BBy FRDs
SRS, 2Ri4~, 1R 3<AK
MHEAEACOEZF BB b Tk, ¥7%, hi—k
W, REMGCHBPHE L DER Ik B 5T 5 5
T, FERCER L e ORIBmIRI%E <, T ol
Y, MR E UCEMT A S Cbhvieds, B
Bl & comMEEM OBARENR, ERSHE, T
ML GRS WOk, Rl EE B M OAR O ENE
HEIC X - Tz fMTRIEBWTH AR YTIE L,
T OBIBEHERERDTHINT S Lo n - kB
T b,

PHLEOPE Ui Ric L hd, oFE—3i, #hsl
(ZELE) LT bh, HERPPLIBRITENEC

i B % an

IR A S o, IBRER L DR SEB RS L,
HBRCITAE, (REPRB X OMASHRL AY, 2OXdk
BRERBEERZREDCOND L0 ETH %,

CORE—PE, FREYALLTANAROEEY BEAT
1IE® CFEFOHBO cflEl, (CoBé, BEvHA
Mk 1 R5FTL O ARDARET %) L0 H® D EH
OEZFT Uielilin st ST L, BAREEAR2 LN
L, WAEARACHRUTCEEOI A ZTHELT, 0D
PEOLA S CRUEHEEEE I AV OTR L
L, “OIROARCK 2RTHEIEEZ TR * GG
ARAEBHTB) LFL, ORI (ERiE
¥ RO HSORBME (MARX) 2EETLH
HTH B,

O XA IR, FA v ORNko AN EE
L, EfiBlce OFAMER e 5 HEE R ExD,
HONDFIAME GhAMB it 4«8 2&7ET
DA, KEORHRE~ LT B,

T ORI GREVRED 13, YAROBTE, oY, B,
BROMSEOMRTEHRLCRET D Lnbh, &
W, 1o0E%ZE L CTEEAR D OEMA (2B
EH) 07 ~8HMofifilcd s & vwbhTs b, /N
PIFIALEcatEdnse & OSN3 —e SRR
EORHOFIERRAT N E VWb Tnbe

ORI TIE

iy fRoas =34~

WY ARAE .
IR - - —pnoss
FEDLL g1 ka ey 0ER

GER)?2 XA = FERA

JERA X5 = WO ORMME
CHRALR A )

TOR—JECOWTOBBEEHET S e, Rl
WA BN YEZE UGRT C EICT b,

A = 7247~}
- 7247
SEHOL A = 304 < 2 R38

- 2.38
i1 KB ) ONR=""F—

LR A = (0.476)2 X304=0,23X304=69.92
TR A X B =69.92X3.2=223 T X
B =223.7x1.3=290.817

=0.476



(12

Kb FEKESes ML B HE

i1k H — & © % H \
Table 1 An example of calculating method of volume based on One-Fifth Rule
BE0EFEGEH] A | BEEEHOH |BEYBEAGEE A #| BEDBHoR
C.e h. No. of Total of C. e. h. No. of Total of
%I:rclgldmg trees c. e h g:;%udmg trees c. e h

T x i < * F

15 60 28 11 308

16 7 110 29 8 232

17 9 153 30 12 360

18 17 306 31 8 248

19 23 437 32 5 160

20 29 580 33 6 198

21 20 420 34 6 104

22 18 396 35 3 105

23 29 657 36 1 36

24 30 720 37 2 74

25 25 625 38 1 38

26 15 390 40 1 40

21 14 378 Total 304 7247

) 19704 EAIEAMERE IWRETERLD)

BE D EM L RS FkisorAR, A (£5) &L
CTEMEN DD OMENCHE L, FTEHOMNELN DR
ALz vwbiTnd,

By B oz, RuEmiLo s L2 B R
DI8I14E~18924F (MPIE244E~254E) OMA RO
sy, 1RESTLESD 5 RN & 5 AEEHED
Brirbh, —Ro-ciz 1 R6~TPIENS LR
OFED R bk, (ZOEND M FHHONER,
HBHEBcR bbb LA K- 2B bNbo)

EHMoE xR, 2MHRIBR, 1R 6R5T, &
A 10R 5 <, FEI0R, A2 Eial6R & ER
LCWniehs, 194145 (FN164E) B HI3R 2<% 2/
e Ulto X DIGTAER 2FR12R 1 e LT
%o

KA R L DT KRB B SR FR I R g
EHRATESMoXMETEEOTRIC L, ol
il & B KREER T TR A DK E IR HEHE R
TRERBIERRT 25k e LT, Ak, 59K, FER
LOWHIER INLEENS -l W5 TOHEE
IR RN IZRD ERB D TH Do

Fl AR X BT =A%

FERA +REH=TF A

B, MBS L TIEROTR A OHDTNS LR
YERTHDOT, HMDERS ROWADILRA 131
RATHLHM, ol RACHLTOREFHOMHEC X
BRI L o THRD L D FHRL T b,

BB IS REThE ER=—g-= 1
FTRA=(1)2 = 1RA
WMAIMErTiE 1RA+1[=10=1%K

» 0 EdE 1R A -+10=0.1=143K

» 100 &3 hiE 1R » 100/ =0.01=1 K

»1000f] & T3 1R A -+1000/ =0.001=1Fk

FPE BT CELELLBRD L, B1ROEMET]
i

A A =304

L =T247~F

SEBOILA =2 R38

T3 1 RKH7e YL =0.476

SER A = (0.476)2 X 304=0.23 X 304=69 .92
FIFIB54 =69.92x3.2 (BRI =223.TR A
1 R * QB% 10/ &3 hid

LA =107 X 223.7 =2, 237



oA WM oo B OB OB R

FER A 543458 =60.92+2,237 = 0.031= 3 E 1 &K
T OIFFRAIC X B B DM % 55 e, Hil b FHEH
BN SHIOREIC X B EAHEL THD LB 2RO
LEDTED,

w2k H & v A B A

(13)

94E) OEOE~E LB AREOEMNBEH 5.
6. R—HOEHCHT BT LBR
B ORE—HIZ, HOOFAMREEET 5 /cdik i

ol &

Table 2 Ratio of value at each c. e, h.

EEpEE % R | ER* GER? W & # Stumpage value
C. e h 1/5 of Total volume 1 §! 10 M
average of butt logs I = mF ) 4 % s 5
girth Ratio of Common Ratio of Common
value name value name
1 R 1/5 = 0.2 0.04 0.04 4 EAR 0.004 [4FEK
2 2/5 = 0.4 0.16 0.16 1436 EAR 0.016 15 6 AR
3 3/5 = 0.6 0.36 0.36 3436 JEK 0.036 3E6FEL
4 4/5 = 0.8 0.64 0.64 6 4> 4 ER 0.064 |6 4FK
5 5/5 = 1.0 1.00 1.00 148K 0.100 145K
6 6/5 = 1.2 1.32 1.32 1AK342HAK 0.132 145 3E 2FK
7 7/5 = 1.4 1.54 1.54 1AK54 4 AR 0.154 145 4 FEXK
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Table 3 Normal effective volume of MOTOGI
JEARA | P EARROBER 1 TR WBO LA TE SR N 18 DA
Tree | Top-diameter Effective volume | Effective volume | MOTOGISEN Effective volume
class | OF butt Tog of butt log of MOTOGI g?g%;‘;;gﬁﬁ‘“ per SEN
2k 2.0+ 4y Ax2= 8F 0.24% 40
3 3.0% 9 9%2=18 0.4 45
4 4.0 16 16x2=32 0.7 46
5 » 5.0 25 25%2=50 1.0 50
6 6.0 36 36X2="72 2.0 36
7 7.0 49 49%2=98 3.0 33
8 » 8.0~ 64 64x2=128 4.0 32
9 4 9.0 81 81x2=162 5.0 32
RO& 10.0 100 100 2 =200 10.0 20
R - VI NI G N - A B A 1] 33 X874k =2871)
Table 4 An example of calculating method of stumpage P LoRFr—EOHE
value, based on MOTOGI-System R HFEE S - TRA
BN EmD BHOMIE | & M| kB | & A # | mA&os | 0 25EEBB
A scope of c. e. h. | No. of | Tree class| MOTOGISEN | Total of MO- T [TABALE] &
(Including bark) trees <32§$$£;§e TOGISEN Fﬂ—?Q kkﬂﬂfiéf
20R ~ 2.4RGRTH 4 5~ & 1§k 4 8k *ﬁﬁlﬁf%é5ﬂx@
et DS LY B I e
. ~ J. ” A 7 ” e s
3.2R ~ 3.6R » 6 8 < & 4 24 K?T\‘?’Zy&()\@ ko
3.6/ ~ 4.0R # 3 9+ A 5 15 s Do
Total 30 87 .
ot | | . | ’ [SeAnz Lk
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B®F—33F=3F 3Fx0.9=2.7F

36 —2.74 =33.3 =33
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Fig. 1 Relation between average of c.e.h.

and multiplier
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Table 5 Relation between average of c.e.h. and multiplier of

One-Fifth Rule

NN R N 5 a0 oL R R
Awmygfce b 2.00 }&m 2.80 | 3.20 | 3.60 | 4.00
i 3
Multiplier } 2.6 } 3.2 1 3.8 ’ 4.4 4.8 ‘ 5.6 l
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Table 6 Effective volume of average tree of forest based on
One-Fifth Rule

e EaE Y IR G@
Average of ¢. e. h, 2.00 2.40 2.80 3.20 3.60 4.00
JL. R
1/5 of average girth 0.40 0.48 0.56 0.64 0.72 0.80
A 7
Total volume of butt 0.16 0.23 0.31 0.41 0.52 0.64
logs
f ”
Multiplier 26 | 3.2 | 3.8 | 44 | 48 | 56
FIRAME (RA)
Effective volume 0.416 | 0.737 | 1.178 | 1.804 | 2.496 | 3.5%4
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Table 7 Relation between effective volume of tree class and effective volume based
on One-Fifth Rule

AR EmDAEEBEE W m ) SRR E D OBEE e | T | E
Tree | C. e h. | D.e h Height Height above stump Total of | perective lefe:;e—
(With (With f | | effective | volume based nee
class bark) bark) 13.2R|26.4R39‘6R[52.8R[66.0R volume %r;lgne-Flfth volume
< i N ¥ Ed &

2~FR 8.0 2.55 27.12 ) 1.5 2 — —
3z 12.0 3.82 35.76 | 2.5| 1.5 8 — —
4 « 16.0 5.19 44.58 | 4.0 2.5 22 e —
5 «» 20.0 6.37 51.42 | 5.0| 4.0 2.0 45 41.6 | + 3.4
6 ~ 24.0 7.64 57.84 | 6.0 5.0| 3.5 73 73.7 | — 0.7
7 28.0 8.91 63.96 | 7.5 6.0 4.5 2.5 118 117.8 | + 0.2
8 » 32.0 10.19 70.20 | 85| 7.5| 6.0 3.5 176 180.4 | — 4.4
9 » 36.0 11.46 76.20 | 10.0 | 8.5| 7.0 5.0 2.5 252 249.6 | + 2.4
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Table 8 Taper table of stem for each Motogi
ok n | BEmvEE | Bmvee |m w | KROEDOABSUEREE | b oo u
Tree C. e h D. e h. Height above stump Total of
. . | | effective
class (With bark) | (With bark) 13. ZRI26 4){"39 6R|52 8){‘[66 OR volume
< ~ R =f f s ¥
5 ~fk 20.0 6.37 51.42 5.0 45
6 24.0 7.64 57.84 | 6.0 ! 3.5 73
7 » 28.0 8.91 63.96 7.5 6 0 4 5 118
8 » 32.0 10.19 70.20 8.5 7.5 176
9 » 36.0 11.46 76.20 | 10.0 | 8.5 7 0 i 5 0 | 2.5 252
IR LK M 2 UL B kK X B B ¥
Table 9 Multiplier of the volume caluculation method of Double Motogi-System
= g 3 S e | e 7 e e | TR DR | BBOITATEICE
o N %%ﬂk@imu &?ﬁjummi B DI AR | 1 i F ik i F 51
Tree Top-diameter ective Effective volme | Effective volume| Multiplier
p volume of butt of Motogi indicated on multiplied by
class of butt log 1o g1 Table 8 normal effective
8 volume of Motogi
+ ¥ F ¥
5 sfk 5.0 25 25X 2 = 50 45 0.900
6 » 6.0 36 36X 2 = 72 73 1.014
7 » 7.0 49 49x 2 = 98 118 1.204
8 » 8.0 64 64x 2 = 128 176 1.375
9 » 9.0 81 81x 2 = 162 252 1.556
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Table 10 Top-diameters of butt logs based on the Fifth and Quarter girth rule
oy el P — R Gl - % T OB D &
M eo L 22 g e P ‘Taper table in the Chizu
(A D)(E}ﬂ’ﬁg) Quarter rule One-Fifth rule forest district
o u A NN
D b. h(G. b. h. 5 T2 gt | Middle form class
1
(D.e.h.){(c.e. h.) %: d %w ml;_z d _]_;l* ' 1 ﬁﬂjﬁ@?}(lﬁ]
u d || Height! i1 d
) W) ‘5_X1'4143= d D Top diameter of|
. each butt log
cm cm cm cm cm m cm
10 31.42 7.9 |0.79 6.3 :0.63 8.9 0.89 9.86 7.2 0.72
20 62.83 15.7 1 0.79 12.6 10.63 17.8 0.89 | 15.92 16.6 0.83
30 94.25 23.6 }0.79 18.9 | 0.63 26.7 0.89 | 20.90 26.0 0.87
40 | 125.66 31.4 | 0.79 25.1 {0.63 35.5 0.89 | 25.27 35.3 0.88
50 | 157.08 39.3 10.79 31.4 | 0.63 4.4 0.89 ) 29.27 4.6 0.89
¥

a=A side of inscribed square
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Table 11 Top-diameters of butt logs based on each rule
1 &% L ok o K OB & 1%+ e
~di LADAKONE Lo o—2
L b FEE Top-diameter of butt log Sioe of 1 o
0 EEE D E ide of inscribed square
Ceh | gmpmmxoz | -HE)HEH B ) J 1 ) b
on the top circle of butt lo
C. e. h. x0.27 C. e b G e b 8
4 5
<t <t 8 < N
20.0 5.40 5.0 4.0 3.83
24.0 6.48 6.0 4.8 4.60
28.0 7.56 7.0 5.6 5.37
32.0 8.64 8.0 6.4 6.13
36.0 9.72 9.0 7.2 6.90
40.0 10.80 10.0 8.0 7.67
44.0 11.88 11.0 8.8 8.43
48.0 12.96 12.0 9.6 9.20
50.0 13.50 12.5 10.0 9.59
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Table 12 Theoretical multiplier of Quarter girth rule in the Chizu forest district
= | 5 . | BA8Y AR | e .2
B0 [iE R | FmH R i M@%@G%J§L%6hﬂ&z(%}ﬁaamlvmz £ X £ 1.266 b/13
Average | Effective | Effective u ' v
—_— h = f x1.266
c. e h, | height volume Toﬁiam- 13.2 = f
eter of butt Gz =3.16)
(u) (h) 4% log
< Jl ¥ <
8.0—r 13.2 2 2.0_1‘ 1 5.064 0.39494 0.49999 0.49999
12.0 26.4 8 3.0 2 22.788 0.35106 0.44444 0.88888
16.0 26.4 22 4.0 2 40.512 0.54304 0.68748 1.37496
20.0 39.6 45 5.0 3 94.950 0.47393 0.59999 1.79997
24.0 39.6 73 6.0 3 136.728 0.53390 0.67591 2.02773
28.0 52.8 118 7.0 4 248.136 0.47554 0.60203 2.40812
32.0 52.8 176 8.0 4 324.096 0.54304 0.63748 2.74992
36.0 66.0 252 9.0 5 512.730 0.49148 0.62221 3.11105
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Table 13 Theoretical multiplier of One-Fifth rule in the Tenryu forest district
EEDEE | R | oRmp | CBEDEEL B | u 2 21h/13.2
' ' 5 Eve boione | 132 (75 )x2ih/13.2
Average Effective | Effective _u ¥ ] 8 h
5 effective —_—i—
c. e. h. height volume Top-dia- | form factor 13.2
meter of
(u) (h) (V) butt log
~F R x R
8.0 13.2 2 0.16 0.39494 1 0.02022 0.78988
12.0 26.4 8 0.24 0.35106 2 0.08088 1.40424
16.0 26 .4 22 0.32 0.54304 2 0.22242 2.17216
20.0 39.6 45 0.40 0.47393 3 0.45495 2.84358
24.0 39.6 73 0.48 0.53390 3 0.73806 3.20340
28.0 52.8 118 0.56 0.47554 4 1.19300 3.80432
32.0 52.8 176 0.64 0.54304 4 1.77940 4.34432
36.0 66.0 252 0.72 0.49148 5 2.54780 4.91480
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Table 14 The expression of the effective stem volume in each method

nOHE | FLOZW (JLf (JLY kx@if & o XBFER
Common S n k =2hfp* 5 )
Whole u \2 n \?
name of (“;“)X< 5 )'k
number each rule
n =1 = i 0.04 u? 0.8h 0.032h uz x0.032h
2 12 0.16 (u/2)2 ” 0.128h (u/2)2 %0.128h
/2)
3 173 ¥ 0.36 (u/3)2 ” 0.288h (u/3)2 %x0.288h
4 1/4 B 0.64 (u/4)2 ” 0.512h (u/4)? x0.512h
5 16 1.00 (u/5)2 ” 0.800h (u/5)2 x0.800h
6 1/6 ¥ 1.44 (u/6)? ” 1.152h (u/6)2 x1.152h
7 177 B 1.96 (u/7? ” 1.568h (u/7)? x1.568h
8 1/8 M 2.56 (u/8)2 ” 2.048h (u/8)2 X2.048h
9 19 #: 3.24 (u/9)? ” 2.592h (u/9)2 X2.592h
10 1/10 H:= 4.00 (u/10)2 ” 3.200h (u/10)2 %x3.200h

25y k =2hfp KB £ =05 p=80%LrTiT

k ZhP:OSh &:kéo

(4) BRMOMEMESTER

B~ & UCOBEER R, BRI n
ORIk » TE L OFIFFEDEZONDDTC, &H
BOREE LOEHEEHE L (A5 LBUED LB T
5o
ok L Cu : 2/, h :50.4R, 4R
OHEFOFIAMEELRD LS & T hiE h/14=3.6 »7¢
b, BFHEOKHERCHETHL£=0.5 P=80%0D%
HT120.4608 R+ OFIFAMFE &0 B0

CO—HERZ, BAEDERECEL2S, Himb EE
o CHREZERDERELNS, COFE@Y H X
O, FERELFETEIRDO LD TH 5,

vp:<§>2.(§)2.2hfp ............ @k
u HEVOEE, D HBLEZEETRE
e DCEBND = EThUT

e ()5

2hip =(-2-) = 2hip

(-

)+ 2hip = D2 o 2 1
. P = 07;-25n
314014 72 ~ 9.8596
3.16Mi54 a2 — 9.9856

I

it

Zhd 2= 109 iT
2
Vp = (%) 20hfp == D2 X g—ghfp — D2 0.8hfp

f =05 p = 0.8 (80%) &3
Vp = D2 0.8hfp == D? x 0.32h =0.32D2 hewor @

(5) n¥fE & fE# s DR

BE D RHlB X CTERES—EOEAK, n OMHE
LEH L OB, BERRICRT ISz 4R 5T
b THHEHPBRIN T BERTORMC S - TR
ROEMTH Y, BEBEE LRIk 5 TEER
B, CTHAIh NS, A—0fEEch-THE
W LS S e B D R 3 & B85 L D ki i » P O £
TR, BHEBHER L CRcRER» D BB 0y
RTHY, iz, HED AW, RBAMEESE—CREE
bRA—ThH-Td, BlDMBEHOEIICE - THEE
REEDFAMELENT B, f6-C, M—kEA—0k
Oy, THAERRRT OB K - TR E ORRE
Biry, ¥k, AAMBEOBERELRSZ»HREL, £
BT HHEMNEEERT I L & Lk, TOFBERESE



(24) VN

DLBVTHDo
ZOBA, BRI A X - TRED
KB T A DEHAEMRT ARTERTEROEEY T
H%o
Vo = (5 )X 1 XAX b/l
b=f XAX h/l
Vp = (%)Zx b
Vp I FIEMTE w BED BN
nFEOEH . HE BRI
A LEKRER (a2 ARET5)
hRIAME 1 EME
b R
FMERHAR, M—EOEAA= 1.266
A—EOE &A= 2.000

153 n

db ZERESeH® MU B HE

BHE 1, BRLOER MR~ RTEH -7k
BIBR~BR O & Lz,

n Ol (4%72035) LEK OB KR, HHELA
FH, FAME, HELEBREH, BMENRCES,
H— X D A0 BERI R EWER &Y, FHE
PICET & u=20.05, h=39.6R, f=0.47393, 1
=13 2R B4, E8b R, MP—HEcik 1.8, T—%T
13 2.8 R L Cn%e &7, HBYHEM, FIAME, B
MY RILE, nOREMSR UL T EO ALY
A3, BMESEL A5, BRRBST S HH kR
L, #eEplcrT e, u= 20.05F, h= 39.6R, f=
0.47393 cPO—HoBEATE, 1 = IBRETIEEHD
=1.8, 1 =15R T niEEH b =1.65—kcik, 1=13
R b =2.9,1 =15R 2 s b =2.52
oTWd, ¥bic, HHAYEM, FIAEE WMk,

O B B o B &

Table 15 Relation between whole number and multiplier in the equation of effective

stem volume

Vp= (%)Zx b =(—E—>2>< £ XA Xh/1 (ndEARHETS)

u h £ u/n b Vp ol KR B
~I =+

20.0 39.6 | 0.47393 | 20/4 | 39.6/13=3.05| 1.82098 | 45.75 £ X 1.266h/1
” P 0.47393 | 20/4 |89.6/13.2=3.00, 1.79997 | 45.00
” ” 0.47393 | 20/4 | 39.6/14=2.83 | 1.69799 | 42.45
" " 0.47303 | 20/4 | 39.6/15-=2.64 | 1.58395 | 39.60
P p 0.47393 | 20/5 | 39.6/13=3.05| 2.80091 | 46.25 £ X2.000h/1
” ” 0.47393 | 20/5 |39.6/13.2=3.00, 2.84358 | 45.50
" ” 0.47393 | 20/5 | 39.6/14=2.83 | 2.68230 | 42.92
” " 0.47393 | 20/5 | 39.6/15=2.64 | 2.50230 | 40.04
" p 0.53390 | 20/4 | 39.6/13=3.05| 2.06155 | 51.54 £ x1.266h/1
" ” 0.53300 | 20/4 |39.6/13.2=3.000 2.02775 | 50.69
" " 0.53390 | 20/4 | 39.6/14—2.83 | 1.91285 | 47.82
" p 0.53390 | 20/4 | 39.6/15=2.64 | 1.78442 | 44.61
" " 0.53390 | 20/5 | 39.6/13=3.05| 3.25679 | 52.11 £ x2.000h/1
p ” 0.53390 | 20/5 |39.6/13.2=3.00, 3.20340 | 51.25
" ” 0.53390 | 20/5 | 39.6/14=2.83 | 3.02187 | 48.35
” " 0.53390 | 20/5 | 39.6/15=2.64 | 2.81899 | 45.10
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o
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¥k 2 RO
2.17 | 3.2 | 1.46 2 38 28 6 2 15.28
2.15 | 3.2 | 1.45 27 42 27 3 1 15.10
2.16 | 2.6 | 1.45 31 34 27 6 2 15.19
2.12 | 2.2 | 1.46 38 43 19 14.95
2.12 | 2.5 | 1.46 30 46 24 14.86
211 | 2.7 | 1.4 28 30 2 12 4 15.52
2.10 | 2.4 | 1.46 33 40 24 3 14.91
2.14 | 2.7 | 1.46 32 1 23 4 14.94
2.17 | 3.0 | 1.43 25 30 29 11 5 15.64
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¥ 4
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