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Figure 1. Geographical location of the study area
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Figure 2. Schematic view of hawthorn and maple structure
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Table 1. Structural indices used in this study

Indices name Used characteristic

Lmuap-L.... Aol Slasin
Rang of
indices

Categories

Uniform angle Diversity of comparing

W<0/3 :Regular pattern

0/3<W<0/4 :Random pattern

index (W) spatial (0-1)
W=>0/4 :Clumped pattern
M<0/3 :Low species mixture
Mingling index Mingling of species 0/3<M<0/5 :Midway species mixture
(M) (0-1)
M=>0/5 :High species mixture
TM<0/3 :Low dimension variation
Crown canopy . . . .
. - . . R :Midway dimension variation
differentiation Dimensions of Diversity )
(TM) (0-1) 0/3<TM<0/5
TM>0/5 :High
Low dimension :0/3<TD
Dimension crown . . R . . .
canopy (TD) Dimensions of Diversity (0-1) 0/3<TD<0/5 :Midway dimension

TD>0/5 :High dimension variation

Distance to other

neighbors (D) Density
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Table 2. Quantitative characteristics of two species of hawthorn and maple in the study area

&5 CH UV UV g gl Lawgie g gl STas e gl sl ol s olass
Species Coefficient Average of Maximum of Minimum of Tree
P of Variation (%)  crown canopy (m?)  crown canopy (m?)  crown canopy (m?) numbers
Cerataegus 120.73 10.59 49.46 0.39 30
meyeri
Acer 51.12 19.48 43.96 3.92 30

monspesulanum

Sl &S gz S0 K solsle ey S
Glaod S0 dw g 009 oS 9 SIS sladiss
5oz 50 o aule 5500 4355 50 LSS 4 (]

el o0 a8l b asls ol oKl ¥

sloosls 5, adsl Glagw 51w

CHleSs agly sl el ‘o..\*fa‘_g)siéo.?
RUSCIN S P R VTSI P I VS R G|
el e Gl bkalies p3Siop b oalold

aslllae 5 g0 ailaie ;5 (0SS 5 S 4555 55 sl 5,3l Sl APl (o Sle Y Jgux

Table 3. Average of structural parameters for two species of hawthorn and maple in the study area

5 Di

. ™ Mi Wi
Species
Cerataegus meyeri 7.374 0.322 0.582 0.887 0.744
Acer monspesulanum 6.278 0.656 0.42 0.955 0.733
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Figure 3. Diagrams of distribution value of uniform angle (A), mingling (B) and dimension dominance

(C) indices for hawthorn and maple
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Abstract

Considering the importance of forest structure and interaction among different tree species,
this study conducted aimed to determine and compare spatial pattern, heterogeneity, and
dimensions of Hawthorn and Maple trees with other neighbor trees. For determining Hawthorn
and Maple trees structure, 30 individual of each trees were identified and studied. Based on the
results, uniform angle index for Hawthorn and Maple trees were 0/744, and 0/733 respectively,
which would propose a clumped pattern for these two species. Computed mingling index values
for Hawthorn and Maple were 0/877 and 0/955 respectively that show a high tree species
mixture. Also, the average of crown canopy differentiation and crown canopy dimension were
0/582 and 0/322 respectively, for Hawthorn tee and it was 0/42 and 0/656 respectively for
Maple tree. Based on mean values, these results show that Hawthorn had high level of
differentiation but was inferior in comparing to its neighbors; whereas Maple has intermediate
differentiation and is dominant to the other neighbors. The average distance to nearest neighbors
for Hawthorn and Maple were calculated 7/374 and 6/278 respectively. The results of an
absolute discrepancy algorithm (AD) showed a high differentiation of Hawthorn and Maple
mixture in comparing to the other indices. It is concluded that maple is superior to hawthorn in
dimension and because of low frequency of these two species, they hold high values of
mingling indices.

Keywords: Forest structure, Hawthorn, Maple, Nearest neighbors, Zagros forest
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