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Figure 1. Geographic position of the study area
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Table 1. Equations for estimating tree density
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Table 2. Equations for estimating the trees distribution pattern

e 5 023 ool e bles oSl
2<Zygs 1=y Solay Iy a2
$oN gy (Bolai (o8 Jgd 1>y slas z= _ - M ool gl
s, Y csls, Vi —1)/(n+2)(n +3) o
2 <Y sl
Foos.2n2n <h<F (0952020 1= /0 bolas S)? S’
h> Foos2n2n) T G Y] = o— 52— FuSola
her = el X X" + X))
(0.95,2n,2 n) = el
)‘ J»ob W) 3)9])3 )l}'SJb P Sl MLO.A L—-\D!.g 9 &w

0S5 slabyy o oy Gl il slaosiS gl S laaiged asdad )3 133 dopd s b leds am
OSlee ylado Sl ey (ol yglp e (95035 938 ddlate > 8 4L YTV pgecma 3 45 o i ()l
g dlued 35 g Wb plis 1) o515 8l FVY KAV FOA FOV o) wb ojled adllas 390
03,8 3yl p 1y (6508 ol (wluan o)z 29y 124)  jobty w815 uSike g (S a5 B 4L YAF 5 YR
{TJS8) (Ghled > ) i B L) S )3 )l YYD Lawgie

B 050,90 oSl === = Bly WS

1000 -
900 -
800 -
700 -
600 -
500 -
400 -

300 1 B~
200 -
100 -
0 -
]
g

(3682 45 slass) o515

REIEEEEEIEES
ENIERERERNIERE
< e e H
z = = 13 1) k) EX > 3
ES - 3
ot
ES e
2,8 (S5 laon 0 S005 wluon (2 S005
S35 diged S (09, gy

Calisee 0aS3 gl 1 (sl yadls | feols oS5 duglie -V S5
(ol 2o yd do (gl bl 5| Juols 115 oAbl s oaimd Jlis penalais a3
Figure 3. Comparison of density obtained from the different estimator criteria
(The dotted line represents the actual value of the density obtained from the 100% inventory)
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Table 3. Results of one sample t-test (0.05) between sampling methods and 100% inventory
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Table 4. Spatial distribution pattern of trees using distance indicators in the study area
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Abstract

Sampling methods have a theoretical basis and should be operational in different forests;
therefore selecting an appropriate sampling method is effective for accurate estimation of forest
characteristics. The purpose of this study was to estimate the stand density (humber per hectare)

in Arasbaran forest using a variety of the plotless density estimators of the nearest neighbors
sampling method includes the Closest Individual, the Nearest Neighbor, the Second Nearest
Neighbor, the Compound, the Shared Point and the Continues Nearest Neighbor due to
introducing the most suitable estimator for forests. For this purpose, all number of trees was
counted per hectare (as control). Then, distances between random sampling points and five
closest nearest neighboring trees were measured in a systematic randomized network. The
density estimators were calculated in each method. The calculated value of the actual density

was compared to estimators' values by the one sample t-test (p< 0.05) method in the R software
and based on the value of accuracy criterion. Finally, the tree spatial distribution pattern was
calculated by Johnson-Zimmer and Hopkins indices. The results showed that the difference
between all estimators value was significant (p< 0.05) compared to the actual density (339.5
N.ha'), except the Morisita and Cottam estimators in Closest Individual ethod, Byth and
Ripley and Cottam & Curtis 1 estimators in Nearest Neighbor method and 4" and 5" neighbors
estimators in Continuous Nearest Neighbor method. The results of the spatial distribution
pattern showed the random distribution of trees in the study area. The performance evaluation of
thes?JI estimators for other gquantitative characteristics is recommended in the Arasbaran forest
stands.
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