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Table 1. Probability distribution functions applied in the study area

&9 pb

Distribution name

oSy o,Slas

Density function

Beta

Gamma

Exponential

Normal

Lognormal

Weibull

f&) =

(x —a) (b — x)*2t

= B(ay, ay) (b —a)*rtaz—1

flx) =2e)

1 e[—(x—u)z 202]

oV2an

— 20'2]

1 [Fneew?
e

2n

a

Flx) = — x%1 e‘(x/ﬁ)a

‘Ba



https://yujs.yu.ac.ir/jzfr/article-1-50-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

A%
WAY Glimo; 9 5uls /g0 o las [ Jgl Jlw /(5515 (sla JSoor wlidiond aleo

el )| sloosls (59, p adgl Slawlxe 5l sanl casoas s
RGO BPRW °‘>)5T Y Jsu\> 5o LS"J"‘ Jaj.l.a UL})O 4;95 )| w)») alol Y9 y».».s ‘)J g o
L R A

(o) o350 s ) 4 by o inogs slao,lel - Jgur

Table 2. Descriptive statistics of tree’s height (m)

sirogs Lol Jlade sirogs Ll Jlade
Statistic Value Statistic Value
Number trees 209 Min 8
Mean 12.34 Q1 10.12
Std. Deviation 2.64 Median 12.16
Variance 6.97 Qs 14.73
Std. Error 0.183 Max 16.97
Coef. of Variation 0.214 Range 8.97
Skewness 0.063 Excess Kurtosis -1.228
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Table 3. Parameters of probability distribution

w35 ol
Distribution Parameters
Beta a; =0.906 a, =0.974, b =16.97, 4 =8,
Gamma @& =21.77 B = 0.56,
Exponential A=10.081
Normal 6=2640=1232,
Lognormal 6=0.219 g =248,
Weibull @ = 5.43 f = 13.33,
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Table 4. The results of goodness fit tests

239 &b swip e Ghilr 2555 Ol s
ool g Slpl bl ol s el )l cunlie Jloi>!

J99z )0 306l 9 By el — 9,5 90)5S sl

il w55 slopsge;] o)lel 4 bgyye polis -F Jguo

Kolmogorov-Smirnov Chi-square
Distribution
Statistic Significant Rank Statistic Significant Rank

Beta 0.031 ns 1 4.615 ns 1
Gamma 0.047 ns 4 15.608 * 3
Exponential 0.477 * 6 359.29 * 6
Normal 0.039 ns 2 15.69 * 4
Lognormal 0.049 ns 5 12.34 ns 2
Weibull 0.042 ns 3 21.01 * 5

Sl s pae NS oy B mhaws jo jlo gme

*Significant difference (a= 5%), ns: no significant difference
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Figure 2. P-P plot of Log-normal distribution
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Abstract

The aim of this research, was to model the height frequency distribution of Quercus persica
in Dalab forests of llam. In order to investigate the height frequency distribution of trees in the
natural stands, 37 transect with fixed length (50m) selected and data were measure based on
systematic random patterns with 100mx100m dimensions of network inventory. Finally, height
of 209 trees of oak were measured and analyzed. Beta, Exponential, Gamma, Normal, Log-
normal and Weibull probability distribution functions were fitted to the height distribution of
oak trees. Characteristics of distribution function using the maximum likelihood estimation
method was estimated. Empirical probability distribution and theoretical probability distribution
was compared using Kolmogorov Smirnov and Chi square tests. The results of the Kolmogorov
Smirnov test showed that Beta, Normal, Weibull, Gamma and Log-normal distributions were
fitted to data better respectively; but the Chi square test showed that Beta and Log-normal
distributions had a good capability in explaining the trees height distribution. We concluded that
Beta and Log-normal probability distributions can be used for those who want to simulate
changes of forests.

Keywords: Dalab, Height, Probability distribution, Quercus persica
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