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Modeling and Analyzing Diameter Distribution for Betula albosinensis Natural Forests

in the Qinling Mountains
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Abstract: Diameter distribution is a basis for studying stand structure. Based the data collected from 181
sample plots of Betula albosinensis secondary natural forests that were set in three forest regions (Huodi-
tang, Xunyangba,and Huangbaiyuan) in the Qinling Mountains,the diameter distribution models were es-
tablished by adopting Weibull probability density function. The key influencing factors were analyzed. Both
moment and hybrid estimation approaches were used to predict the Weibull parameters. Then the coeffi-
cients of the regression equations for predicting Weibull parameters or moments were estimated by using
maximum likelihood estimation (MLE) , cumulative distribution function (CDF),and modified CDFR ap-
proach (MCDEF). The results indicated that the hybrid estimation was better than the moment estimation
approach,and the CDF method was superior to the MLLE and MCDF methods. Besides, both mean diameter
and stand density had a great influence on diameter distribution. The combination of hybrid estimation and

CDF is recommended for predicting the diameter distribution of B. albosinensis in the Qinling Mountains.
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Table 1  Characteristics of three forest regions
X A5 i B A F/MHE ¥ME RARME
A1) BH AR X FHIE AR/ cm 72 10.0 15.3 20.9
Wi/ (m” « hm ™) 9.0 18.8 34.3
P /m 11.9 14.2 17.8
MR/ (trees « hm™ %) 433 1072 2 350
HHEJR B /em 37.2 55. 4 73.5
W/ (9 2 22 40
4R /m 1810.0 2 144.9 2 468.0
TR/ C 7.0 9.0 11.0
P K /mm 810 1000 1200
K HBIEAR X FHEAR/ cm 79 10.8 18.3 32.1
Wi AL/ (m® « hm™ %) 3.4 20. 4 47.7
A /m 10.2 14.3 21.0
MAY BB/ (trees » hm ™) 217 804 1500
R /em 37.1 53.0 69.0
YR/ (O 5 23 41
K /m 2 067.0 2 301.9 2 470.0
S H B/ °C 8.0 9.0 10.0
[% K & /mm 900 1050 1190
A PR X FHEAR/ cm 30 12.7 20. 4 28.1
Wi AL/ (m” « hm ™) 7.4 20. 3 47.4
PR /m 12.2 15.1 18.5
MAY B/ (trees » hm ™) 483 591 767
B /em 10. 6 55. 4 70.1
YR/ () 2 22 41
4K/ m 1942.0 2 244.3 2 523.0
PRI B/ C 9.0 10.5 12.5
%7K & /mm 800 915 1029
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Fig. 1 Diameter distributions and stand characters of different forests
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Table 2 Coefficients of regression equations with different fitting methods

EVEEN g (i 37

LA Ik
(‘1 C3 L‘4

MLE 0.759 940. 150 4 —0.189 8+0.018 2 0.385 3%40.054 7 —0.443 4+0.069 1
CDF 0.642 5+0.021 5 —0.165 6+0.002 5 0.368 0+0.008 3 —0.435 940.009 2
MCDF 0.692 740.037 9 —0.173 82£0.004 1 0.381 60.014 8 —0.458 9£0.015 5

EYEEN g NI H°
LA H %

b, b, by

MLE 0.871 540.185 9 0.265 240.022 1 0.085 840.008 3
CDF 1.022 7+0.027 0 0.231 7£0.003 2 0.089 940.001 3
MCDF 1.029 8+0.045 8 0.241 740.005 2 0.084 140.002 2

T MLE M # R ISR % . CDF 2 R i . MCDF S8 1E 2R A i% .
R3 TEBNEMEREYPEHTEAR THRITEM

Table 3 Evaluation statistics with different prediction approaches,and fitting methods

TEN F5 b5
ST % R A 12 HE44
AD &tit it KS &t it —InL it
HE AL T MLE 1.342 5 0.151 3 114,254 3 16. 99
(6.00) (6.00) (4.99) (5. 86)
CDF 1.295 3 0.146 7 114,347 1 16. 68
(5.31) (5.37) (6.00) (5.75)
MCDF 1.338 2 0.150 7 114.301 3 17.35
(5.94) (5.9 (5.50) (6.00)
A AT MLE 1.0316 0.1210 113.888 9 4.30
(1. 44) (1.87 (1. 00) (1. 06)
CDF 1.001 7 0.114 7 113.993 0 4.14
(1.00) (1. 00) (2.14) (1. 00)
MCDF 1.016 4 0.119 2 113.928 4 4.26
(1.22) (1.61) (1.43) (1.05)

TE AL B B O 7R X GE e v R IR AL F A AR . MLE S H K AISR 3% . CDF o B R4 ik . MCDF & 1 BB i ik .
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Table 4 Fitting results of diameter distributions with different stand description factors
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n 3739 2 185 1262 3151 3416 619
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