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Studies on the Method of Analysis of Tree Growth (3)
On the Stem Analysis using Cross Sections in an ordinary Log-Making (1)
——Estimation of Breast-Height Diameter——
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Synopsis: This report deals with the estimation of diameter ( b.h.) of the age grade in
a stem, using cross sections in an ordinary log-making. Examined methods are ~as
follows;

m : Diameter of the age grade in a stem.

n : Diameter of the stem with bark.

0.1,1.8,2.1,4.1:Height of the cross section.

K : mi1.3/ni.s estimated from mo.1/n 0.1, using the correlation curve between
m.1.g/n1.8 and mo,1/no.1 (Fig.q1 -curvell) .

A : Diameter of the age grade at the maximum of mg,1/mo.1.

B : Diameter of the age grade at the maximum of my4,3/mo.1.

Method I mi.g=N1.3° Mo.1/No0.1
Method I mp.s=n1.s* K
Method 1T at m<<A
mi.g= me.1
** (mg.1/mo.1)+(nz.1/n1.38)—(Az.1/Ao.1)
at m=A
—_m2.1
m1.s ng.1/N1.8
Method IV at m<B
Mmq.s= My,1
(mg.1/mo.1)e (N4.1/n1.8) » (Bo.1/Ba.1)
at m=B
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mg.1
n4.1/n1.8

Outline of the results is as follows (Table 2 ) ;

mi.s=

1) Method II has the smallest error among four methods.

2) In making 4m log-woods, method I or IV can be used,

3) Except method II, the error shows generally a negative trend (Fig. 5).

4) Except method II, the error shows generally an upward trend according as a stem
increases in size (Table 3).

5) Method I is very simple, but it has the largest error.
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8 t & [

BIER BTV ST ABITEER, 2mRHoHuberRick 2 HETH %, TDHHER,
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LB (2mpp) ZTI8 5 1 BEDOEMD OEE AR E ZRR LT, Bk, BROWRICIES

AR BII151ETH 5,
Table 1 Sample trees.
No. Age Diameter Height Volume H/D
cm, m
1 25 15.95 15.320 0.1631 95.9
2 22 14.31 13.93 0.1043 97.3
3 23 14.91 13.25 0.1159 88.9
4 24 15.87 15.48 0.1603 97.5
5 44 24.97 22.20 0.4991 88.9
6 24 14.57 14.50 0.1369 99.5
7 25 16.71 16.25 0.1678 97.2
8 25 13.60 13.30 0.0950 97.8
9 44 24.38 20.05 0.4589 82.2
10 21 18.10 14.81 0.1871 81.8
11 25 16.82 16.30 0.1847 96.9
12 23 13.95 13.48 0.1072 96.6
13 23 18.52 14.98 0.1929 80.9
14 28 16.85 16.20 0.1824 96.1
15 27 15.79 15.15 0.1643 95.9
16 33 37.45 21.05 0.9896 56.2
17 45 37.95 24,68 1.2642 65.0
18 24 17.30 15.22 0.1806 88.0
19 23 20.50 16.15 0.2379 78.0
20 26 17.10 12.81 0.1358 71.2
21 26 16.40 12.53 0.1244 76.4
22 27 19.50 16.83 0.2686 86.3
23 27 16,80 15.80 0.1773 94.0
24 24 16,17 14.75 0. 1586 91.2
25 28 16.87 15.31 0.1582 90.8
26 24 19.25 16.30 0.2150 84.7
27 27 18.75 14.90 0.2047 79.5
Hﬁl_rETL ZOHEEICIE, ROWUDDHEEBM Lizco 72720, ni3AREREZ, miZHELL > &7

LEEOBERE, TP FRINESERTIDOET 5,
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mEDH N TIE, ZOERNIVSDEFEELT, RALVEBEOMBEREHEET 2,

my.g=21-8°Mo.1 ... (1)

L AT, WRIEBOTIE, EBOm1.sDERIDEEICE, bIEEELZC LI
2o LichinT, AMickd 2MEE0. 1mOKERER, MEM .3 Lics &0, HEE
0. AmDERE (ade-FHEIC L YR B¥) ZEFOTHORIFIE S,

*od=WAEE0. Imic B 1) 3 5 AELDHEE X 1.3/ b FELORE

P  SPBEROBRERICET 3EAR, WE&D.1mE1.3mDHNETHE, Fig.10

CEEBFRIcHD (L, WES0AMICBI 3 EEE, O, BIHEERFRKIC od 225
o COBEEE/NARETKD, XD IKBEEOERCHT LD, —H7I)—Y FTE
EL7 (Fig. 1 OB, CO#EERNT, mMo.1/no. 1DMEICHIET 2m1.8/n1.8%K
W, WAL O NEEREHEET 5,

mi,g=11.5 (M1.8/01,8) fgggrereerrrereeeeees (2)
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Fig. 1 The relation between percentage of mg.1/no.1 and of mi.g/ni.s.

WHEE  me.i/mo.uid, RIS EICERBHAMBICEOCEAEEET 5, $/me.1/m1.s
12, BBMICET 2 TRIET AR, ThDBRIZE—EOEELEL5THE, Lo
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The relation between percentage
of mg.1/mi1.g and of mg.1/me.1
by the age grade

m<ADE X
mg,1/m1.3= (mMz.1/mMo.1) + (ng,1/n
1.8) — (A2.1/AQ.1) wweererserernns (3)
m=AD&X
mz_l/ml'3=n2.1/n1.3 ............... (4)
ZZic Aimga/moadeFvaliiBE
FEDEX
2T, ERick-THEshizme.1/ma.s
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fema.1/mi.shs, 0BUFOBEIHE, COL
BTESOT, BIET 5468
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My,1/M1.8=

(mg.1/me.1)(Ng,1/N1.8)
(B4.1/Bo.1)

m=BpD& X
My,1/M1.8=Ng4,1/N1.8
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Fig. 3 The relation between mg.1/m1i.g calculated by
formula (3) or (4) and actual mg./mi..s
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Fig. 4 The relation between mg4.1/m1.g calculated by
formula (¢) or (7)and actual mg.1/mi1.g.
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BDoNB, Lpd, ZOMEY, FBRHICEFEHE1AKROPIEL AT NEC LT, BHBEOR
RiC X 2 EBERIEEZ, —BUTHLLOEDELTNEESIES,

3T, FIRCHEERICK 2 5SS RICE ST, BMEVES X UBEZEDHHAR ST Table2 X
UFig 6DEBOTHS, DT, WEHECLTETOEEERS B,

Table 2 Mean of the error* by each method.

Percentage of N -~
Method Positive error* AN YA}
% [ T
I 22 ~ 4 —3.583 = 1.192 5.134 = 1.032
I 45 ~ 66 0.142 + 0.744 3.493 + 0.515
m 29 ~ 50 —0.817 *= 0.457 2.148 + (0.325
v 26 ~ 46 —1.381 £ 0.440 3.156 * 0.446
I I Significant** Significant**
g I il Significant** Significant**
§ I I Significant** Significant**
5]
& I: I Significant* Significant**
§ n: Significant** 'No significant
m: v No significant Significant**
* Level of significance 5% ** Level of significance 1%
(%)
40
R
i
® — method I 30/ !
O e method 1T / '\
A —-—- method III L i
X ----- method [V i\
n)"\'
24"
. %y S
- NI Wy i -
—30 —20 —10 10 (mm)

Error

Fig, 64 Frequency distribution of the error,
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1N FIEONT
WEEROHERE LCRELBERINFETIIHE B, TNETICERELTLARSVEITH S,
REDBREANZRDZELTH 5,
A=n1,8¢ (Mo.1/No.1—M1.8/N1.8)

zZZT, Mo.1/No.1&Mm1.8/01.3DFRIT, Fig. 12055 AENBZ X DT, —FiCmoe.1/N 0.1
Mi1.8/01.8CHY, ZFOEEMe.1/N0.1D0BEMBRICENTHEOIRE D, Uldio TREDRE
12, —BICAIFELTHEL (W70%) , TORE S, BEERSEREZDORIZICHE T 2 &
&, BOYKRINEEZ25TH B, 20T, HEKICOEBLEm1.8/ 2 ICHMST ZEREET 2i0H

DOREEEEEREZEZRDTAH B L,
EDEREDEE 12%

A —6.437+3.232m

N 7.707+2.712m0

L72, Table2 OMEEFHMEEHRTHBEE, VWERNEABHLHILCLEMEDTH b,
RIC, BARDOKESICONTAHSE, MWEERE (n1.8) BREVEBIZLE, BEGILRES

72 5T 3 (Table3), HIZORERNTLPBE LI, A’ (1.8DRNCK > THEEDERRD
2% (R4 ATIIRD Fig.7) Mn1.sfE3nsc&ick3bDERbd, T, HEROBEICONTI,
H/DOK/NCE > THEDENED S, H/DIWWNSWIEEBEBKE L > TS, WEHEARD
5%, H/DOKRENHDOHSI10E, NSV HOHLI0KERY, ZOBEEHE (GEHE) ZRDT
&% C].—.’

KOTN—TF 3.5650.948mn

IND TV —T 6.858+2.350mm
L1235, L L, BHREADES, H/DDO/NSOEHBRE—RICEESAEL, LOBRORERS, H/D
DFNCEBENIXDIE, BULAEBROKNCELZODEEZIZOBELTHS S, BRAIT,
AN OEESBE, H/DDI/NCE > THEDZEZTRD L NILH 57,

Table 3 Mean of the error*(the absolte value)by each method by the diameter grade,

Number Method
of age
grades 1 o m w

Diamet-|Number
er gradelof trees

4 T | T
14 5 24 2.679+0.929 1.821£0.621 2.117+0.850 2.588+0.923

16 10 54 3.809£0.949 2.850+0.768 2.131+0.534 2.954+0.5%
18 5 26 2.888£1.134 3.992+0.859 1.907£0.570 2.550£1.147
20 3 15 4.547£1.909 4.693+2.087 | 2.473%1.609 3.120£1.508
24 2 16 9.750%1.151 4.263+2.1G0 ‘ 1.888£0.467 4.219+1.877
38 2 16 12.869+2.018 5.469+2.094 2.600£1.553 4.638+2.035

* Level of significance 5%
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(mo.1/n0.1—m1.3/n1.8),(Me.1/N21—N1.3/N1.3,) MEREAIZZEEILTCEDN, kS
IBEEBINS D, T EIF, Kk
DML L THRDOC ETRD B, T2
DB, mi.s/n1.sDHEEICKELT, 1T Fig 1 ORI EZANZOIKHL, RETR XD IER
RHERIEHEATILOTH D,

WE, M1.8/N1.3DHEFEICY > THAT IRELZA TN, FEOBREARZKOINL L2,

(mg.1/n4a1—mi.3/n1.3).

2%, FIEOEREF - AET, 72, NOREIBERLIZTITH2, LId-T,
N1.8DA/NBLUBRBILEDOEZRD, HIEESZZEKRTDHS (Table3) , T 7z, EFERIERHEESE
2T, BBERNEREROWVIRTH AEAIC, BAAEL, CORBPFIELRAUEREZRT,
%, Z1En1.8/2 KB IEREETIHBONBEREEREELRDTAD L,

EQEEDEEA  58%
A 0.926+2.609m
(Al 5.267:1.480m1
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AR, I EOBEETHD, LOBEOEHVEETH S0, M1.s/01.8EMo.1/No.1DHHMK
BRI &4 5 70, —RIRETEE ZEVAI. UL, BESEAREILTHEYT 5 &
1, EROBBIHRAETE -T, ZORENERERDL S ETIEEREIE, BHBHELELD
THDH 5,

3) BWHEICONT ‘ .

WiTERS0. 17 & 2. I DRMED &, EBERPHET 2 HETH 5o LichioTy KR 2mIciRH
FREALDPAGSC EDTERNFETH 30V, Ma.1/my shifET 31 LTHAT 282
BN ETRE, REOBEARRDCE L1850 '

— TM18A 13
mg.1/my1.8+/’ ’

Ui TRIBME S, me.1/m1 sBAICE LTHHMTNS O E i, AREOBZEIT—mi1.8lC
ESL o BB EMHIRAELIE T 3E, me.1/m1.sDESEKRT 05, b I/EBLIKITIZIZ—
EDEEEZPD, LA B—ERLTNE, ﬁibii&-@‘éﬁ%ﬁ%@ﬁ@ (m1.8) BRENZE,
BEIRELBCEILL D, LL, CTTA BRBEERMSAS NEE 213 LS <185 R
wHshs (Fig.8) , BEFBEEROINNMNCED, REBEEISIUTRObOEELNS, V0,
A1 D4R & B EESRIC B 1 B RIIA S ISR O EIME GaxdiE) 2KDTHB L,

104y 2.5810.896mn '
RESEMEE  2.963+1.295m
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o Larger stem of H/D

(?01 .. x Smaller stem of H/D
.
.
- M *
.o, x* -‘:x x *
’ R R
& 0 ---;---:-—<-~-:-~~-r':ﬁ'—-\:;fir;x-;---f—’--“---;- Smmswmsseeesosoee
- * * »*
. xx
*
. * *
»
—10
10 n 30 30 40(cm)
1.

Fig, 8 The relation between mi.g and A’ of method II.

mez.1/Mo. 187 F ¥ = & LR BBELIBICOOTIE, BRBROTEIEBETE S,
A=nji.se (mg.1/ng,1—M1,3/N1.38)
D 1.8 8 A e i)
THRbLDL, Bk, BIEEEROEICESE, LHL, KECBFEAE, n1.sB8KELEBIC
DNT, PN BEEABRLONZ P S (Fig.7) , HREAROA/NCK > T—EDEMITAD I
» (Table3) ,



RICBEZEDHAICDONTH B E, BEELTRPPARFBLTEDLDNTO S, UL, Tk
AX-TERY, PROVELHLZDDIRITONE, —RIC, H/DDOREWHRICRICET 3
HOMBE L, NIVBDIKIEEMREIZT I, BBVRECH72LEbDOBL VLS THS (Fig.8),

38, BEERORSIIICEELT, RECBOTLRI2ELERIC, #MEE#LDIZIZHhRICH
BEPERIC B 23EN, —RICKE L, pO—BRIKETIEALEDONS, THbLb,

LORBREDEE 30% ‘
A —1.952+1.437mn
(A 3.507+0.827mn ,
i, 19RE Fig.9 (1.s/n1.8& A LOBR) LD 5y BHICTHEONEECHTES D
AEDOBERP I, RADCT &

%) _ . - RuB,
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Fig. 9 The relation between mi.g/n1.s and A’ of —EDWEEE B, Pid—ED5
method II. VIRDDWTRT B D EEDPND,

4 SEIVEICDONWT
WD, 1 L4 1M ORMED D, MREEREMEET 2HETH S, VE, Man/M1sTHEET S
KB ULAAT 2BEZAN ETHIE, AEBEOBRZEARBLIEERRE —BICROKLHICIZS,

- —mi.sAT v
A Mg.1/My.s+A’ 18

T3, Me.1/Mo v+ V< s B EHBLENIICONTABE, WRIZRDLHITEL T ENT
X3,

Ni.ge Ba.1_ Mjy.g &
Azl‘ﬂo.l'( _Mi.8) o
Ng.1* Be.1 Mo.1

(MRICHBNT, Ni.ge Ba.r/Naire Borld, FHEBKRICOVTRIBEHTE 255, KMMEER
HEFICBI ZEEOREIBLUOZOFEIL, MoaBLUMi.8/Mo aDENPAREL>TH T 5 &
S4A&D, 2T Tmy.g/Mo.rld, —RICHBEERISKESILZELEBICHERL, HoRHEBICENTHE
KfE (ni1.3¢ Ba.1/N4.1¢ Boa KDEIIKKE) 2ED, ZDHIZIZIZ—E, H50OIT0P0BU/N
fEMAR LTS, T/, Ni.8¢Ba.1/Ng.19 Bo.a—M1.s/Mo.1id, BEERNAKEIEIICLE
BT, NELBBEABSAESNS (Fig. 10) o ThODFEEPSREDBEIT, HEEERSKE
(M oTh, ZTHEERELELT, ZOFTE, Ma.1 WRNIVBHNEE PPEIC ek B0,
m1.s/Mo. 1 MERIGES & (FHh15 ~ 204EEH) HOBRENE KB ST BLEFHCENBTEL D,
W, 108 E20FERICDONTHEE, ROEBVTH B,
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204 3.241+1.094mn
(%)
10
£ 8 : .
ol 0--_1_--'...---_,:-__ B
sl |
—109 10 20(m )
mia

Fig, 10 The relation between my.1 and
(n1.3¢Bs.1/M 410 Bo.1—M1.3/Mo.1).

My.1/Mo.17 ¥ = ADRHEDIBICONTIE, 10RBROCELKEETE %,
A=nji.ge (Mg.1/N4g,1—M1.3/01.8)

L7edsoTy KESOEVIZH B4, BEQMEMIZ, HI1E, BIEELBERAKRTHSIELEICL
HTEESo THDE, HHADHENKEDELBEDELRE B >TO S,
HERARDRREEIC B BIREICONTIE, RIECHNTHHT3 EE FROBENHED bhr,
LOBREDEE 26%
A —2.7931.892mn
N 4.741+1.071mn
Fig, MBXOOR P SRBICHRAZINZE LA TH B,

(%)
» . B .
.,t. e,
. 0 . e . »
A' . -: . ;", ) ..:.-:-z'nﬁ

T I
40 60 80 100 (% )
Mus /Mus

Fig. 11 The relation between mi.g/ni.g and A\’ of method 1V.
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