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Estimation of diameter distribution of Betula maximowicziana artificial stands:
effects of stand age, site index, and relative yield index on Weibull parameters
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B5ThHDH (Cao 2004) s D72, ¥k 725 4 TOFME RS
RAINT A= FPSPE S, ERRAN T B A D AR
ENTE (Cao 2004)0 F72, TA TG ADINT X —51Z
s (HIE S 1990, ¥4 S 2011) MKk (A S 1992),
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s (47) 32 10 46
e (cm) 17.1 8.0 29.7
it (m) 17.2 9.0 26. 1
NEAREEE (A /ha) 865 250 2225
MAFAFE (m*/ha) 143 27 391
HifrFEHC (m) 21.3 16.5 27.9
64> a4 0.79 0.24 1.55
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ID a b c df 5 %l ID a b c df 5 %l
1 8 4.842 2.465 3 7.1 20 4 8.165 2.834 5 6.8
2 11 5.961 2.484 5 3.6 21 4 7.305 2.569 4 8.5
3 10 5.590 2.441 5 13.2 22 6 3.2566 2.438 2 4.6
4 11 4.848 2.626 4 9.6 23 7 5.498 3.727 6 11.1
5 14 5.790 2.501 4 2.0 24 15 7.463 2.499 5 4.0
6 7.801 2.909 6 3.4 25 15 7.854 1.841 7T 2.1
7 8.623 2.329 8 6.1 26 19 7.995 2.397 6 4.5
8 19 4.745 1.601 5 6.5 27 9 8.737 1.969 7T 7.3
9 11 5.746 1.912 5 7.9 28 16 8.582 2.409 6 2.3
10 16 9.719 2.229 7 6.5 29 16 7.309 1.920 8 3.2
11 4 7.667 2.788 5 5.7 30 9 6.028 2.262 7 3.0
12 7 3.426 2.704 4 2.8 31 11 8.5632 2.644 6 6.5
13 4 6.264 3.041 5 13.4 % 32 13 6.696 2.522 6 13.6 *
14 13 4.515 2.226 3 3.2 33 21 9.721 2.220 8 4.5
15 13 9.147 2.665 7 5.1 34 15 7.902 2.592 6 4.6
16 10 5.757 2.534 5 10.2 35 9 7.355 2.145 6 7.6
17 5 4.656 3.261 6 9.1 36 14 7.748 2.128 8 3.0
18 2 6.625 3.455 4 11.3 * 37 19 7.161 2.753 5 3.8
19 2 8.817 2.329 8 12.8 38 12 11.184 3.030 7 8.5
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A—H BT A EERL (FE-3, M- 2), blkin
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BIER S N72/85 A= FcOHMPHIZ16-38TH V), AR
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TV DB ENIZcDERN Y — 3T 54 B 2 INORES
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FICE 2 REMEZ R LTV 5,

T TA N YN OBEEHEN X S PHETRITIE, HoNn



LR I ZE i NoS8

LHIERP M EERICRE SN TV DA, RIFFE0R;E &
AL bE L & TEAGONET M~ FET X LR
LR L TW5AD, Milii, SI, Ry SHEE L7238 A — % FHw

Tredb L7274 7o (FESR#E) <, [F UMHEEo&

RyZSV/NE WG DR SANE ERE YA X7 5 AT
LCwz(K—-3). ZOMEIEY &4 5 2 \RIZBU 5 [k
RO RN E - X Z 72700 G - 35K 1987,
WA - BHIN 1988, WA S 1996) L—ELTHBD, HEL
BRRGATHIT 54 J1 2 IR OBNRE R WL L T B % O LT
T&E 5o 72720, NI A=Y EHEET B ETIVORTERE
(R®) &, aCO43L B »72b DD, bleHRIZZENZEN
0295, 0318 o720 F 72, HETE L7727 A TIVAA IZH S
TLICRELZDDOELT LO—FHLTwiw (K-4) 72
B, SEOREHCTERSAZEET 2561208, HE
ELTEEDTBLIEDBYTHL ), G, T8 %k
FEL, HEOMLEEHLLEND D,

5 Rk

BTERAEAT (1980) b R~ NTHOE3EEICE S 2098 (1)
—EAEWRIZBIT S N Py NLHROIE P EEOIER
-, JeAREELS: 71-93.

Cao QV (2004) Predicting parameters of a weibull function for
modeling diameter distribution. Forest Science 50: 682—685.

Hozumi K (1971) Studies on the Frequency distribution of the
weight of individual trees in a forest Stand III. a beta—type
distribution. Jap J Ecol 21: 152-167.

FECHE - ARSCTS - ANRINE - RS B (1991) v A
INOMGH FEAEERA. LT RSEA3: 34-37.

e W - SO - AW B - VORIE (1992) BRE T
WS & 2 BIE OB - #sRE R0l (V) -7 A
TG & e T <y NIROE R OZAL -
b7 A4 REA0: 164-166.

Kikuzawa K (1983) Yield-density diagram; compactness index for
stands and stand components. For Ecol Manage 7: 1-10.

B5IRE VAR (1983a) AbifEiE o IR SRR, Jb B R B 23,
ALIBE.

S5IRE AR (1983b) #RoF DERREE & 2 & ol L 7 il —
FEMOT R - Jeksii 21: 1-7.

BGIRE AR - EE b - KRR - EIREDL - R AR - K
#ok— (1981) 754 7 v o shod i HARILSZRHE 29:
46-48.

I E i (1998) /NPEIIRE )38 3 A AL [l in HEATAR 0
BRI NI B, IR MEEAE 3 1-5.

Lima RAF, Batista JLF, Prado PI (2015) Modeling tree diameter
distributions in natural forests: an evaluation of 10 statistical
models. Forest Science 61: 320-327.

Lima RAF, Muller-L HC, Prado PI, Condit R (2016) How do size

distributions relate to concurrently measured demographic
rates? Evidence from over 150 tree species in Panama. Journal
of Tropical Ecology 32: 179-192.

AR - PIIFETE (2005) RAHIMKOPHETHS 27 LD
FA%E. WMEITER2L: 43-52.

TAASEH] - h & M- AHEATSS (2011) & A7 A UHERLYCS D
R, HAFKRE93: 187-195.

HTEACHE - 29I VRR (1987) ILIKERBRE S48 — IR D Bk
AR - EE &R R - HARILSGE 35 163-
155.

KEZZ (2011) EHEFEBHICBT 27 54 7 2 7SRO
TER O BRI B 2 WF7e. JbRatifiias 48: 1-46.
KREFRZ - RSt - A F (2008) BHER - BT 24k
BRE L7254 91 2 )NKREEM O EESAN. PR T

149:1-5.

Ohno Y, Umeki K, Terazawa K, Yasaka M, Watanabe I, Takiya M
(2010) Competition as a predisposing factor of crown dieback
in a secondary forest of Betula maximowicziana in Hokkaido,
northern Japan. J For Res15: 161-168.

Ohno Y, Umeki K, Watanabe I, Takiya M, Terazawa K, Yasaka M,
Matsuki S (2009) Basal area growth and mortality of Betula
maximowicziana affected by crown dieback in a secondary
forest in Hokkaido, northern Japan. J For Res 14: 37-43.

R Core Team (2020) R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna,
Austria. URL https://www.R-project.org/.

TEANBE . - 490 W0 - APRHIZRAD (1982) R~y OFE
B (L) — M - EEOBEE AT L HEEIZ DWW T —,
LT A LEES 30: 44-46.

WRIEN - S5IREAE (1988) 7 &7 A 71 ¥ /SR OUE — L
M. AL HRREE AR 36: 124-126.

AR - MR U - ANIEIE - SFRIE (1996) 7 54 7
YO BRI 51T B B X UMK D 104
R, AL BRI R RS 44: 86-88.

FHE - APz - IR 3% - EHAmE (1990) Ak DfE
RIS A58 (D) : Abilp&Eil B RO RIRMRIZ OV T B
K62 96-107.

Summary

The Weibull distribution was applied to predict the diameter
distribution of the Betula maximowicziana artificial forests by
stand-level variables (i.e. stands age, site index: SI, relative yield:
Ry). Weibull parameters (a: location, b: scale, c: shape) were
determined for 38 stands (10 to 46 years of age). The goodness of
fit test (the chi-square test) showed that the determined Weibull
distributions fitted in 33 of the 38 stands. A generalized linear model

(GLM) was performed to detect the variables that affect Weibull



parameters. For parameter a and c, stand age, SI, and Ry were
selected in the final model respectively. For b, stand age was
selected in the final model. The results of GLM indicated that the
shape of the Weibull distribution will change depending on the
stand-level variables. We discussed the availability of the constructed
models as a simple method for predicting the diameter distribution

of the monarch birch artificial forests.
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