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Figure 1. Geographical location of the study area
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Table 1. Structural indices used in this study

Indices name Used characteristic

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

Categories

W<0/3 :Regular pattern

Uniform angle Diversity of comparing )
index (W) spatial (0-1) 0/3<W<0/4 :Random pattern
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 . . . .
. - . . N :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 g gl 3l 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
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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



http://yujs.yu.ac.ir/jzfr/article-1-41-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

sy 3 30 Aluod 0 TSI H (o GBS LU 0 0,5 1) 0n 9 94l

YV 5 s NY N Ll sl (S é..x..a]
FY 5 VY e S| sammolis a5 wd acwle
Sz iy LGS 90 mis om gie
posdl ol el sl se eadigluand
90 O Ol 55 (Fhg 4 bgpe WS o s
Comdge g9 5 (Siteal g5 o 5l g 5 0092 55
il oo (6 yeS DS ljls digS g0 s Sl

py Blee Jo 5 cls s SlKe slagSl
DR gl e sla)Sol, @l 4 sl
g5 Olillas 5l Jol> mls aes g b6
oaaaolis (oSS g SIl5 4gS 90 Sl Codye
593 OBluad 4y Cos 35S 90 2 slaS Glonez
e g (5 s S ditud Lgly 4555 5l B a5
GlaS 1y SI @S ST eoSl 5 (VYAD)
Slr oSy gl wo 1) o1 Jdo 5 wioged Gapogs
pas 5 als ot b, dy (yad 00,55 wilisee U3 )las
5o Grea) Sl 45 Gl ek 6l
b mhw Ol oo aeye (WAL )5
el 155 s 5| iy il YIS SIS il
b slul coluws Sl SUT slaaly Sooo Lo
oSS slal I jalse 5 gogline s
S8 a5 0505 Gl Olgon ol nl 48 50 i
Jolse 56 cou b S de gb colaw
beols S8 lamme Julge il oo b5 (S5
ogee il Jdo a Sl aigS oSl 4 ez
WpS o B e bawgi (6)l0 0500 g ooliiuls g
2b colie g slal @olis 5 Lo | el ol le oo
ey T laasly Liig

o & bl WS a3l b JoSe jsboay
ol Wil e (lul g98) bl pow ae
Ligie slal B33! Ghls 43S 50 ,p 45 was
Ole S 5l sribn Sz oS5 4gT 5 it
D5 (oo Sonslie ¥ Joozr olul Y Jgo2)
b bl az e S5 g8 basgie jsboay) S
9 5l FSzsS gl s bales 51 (S5l Sas
PSS A5 (o ol 5 (MBlbee K0 alees
9 5l Sy g Gl o558 45 Lwgte j5bay)
(Wb oo Lasluss 51 (S 5l 5SS 2L 5 arlin
ol z s ¥ gar Sl Jols bl Gelal
s Pastorella jl a5\ ooz ;o cabasl)l gunail
5l polie ol bl (Y-1Y) Paletto
aS aes e Ll Wh ColeSs agly el
oL ol SR A0S 90 (e g )losine DS
593 diluad A 4y S 43S 55 52 5 9l D9
wsly Pl e adl il glas leas
J8) el ey (Sl Sl asS gl e less
g 5 ¥ Jgax pelel » Geizen (1Y
S g S wisS g0 N Jeum jo caladll
o @l s e olii ) oYU sl Siseal
oSS G it Sl eamsplss esls
5 DI sl slosisT | planl i il
crse S s oSS ol GLLI s alsl
¥ USE) cel onpn,F aisS g0 Gl (Sasel (a3
a5 Sl 5oz asLs g9 5l Lol b Ll g (o
J58) wBlige bawgio 293 (olaes 4y S
aS ol plas oll BB 2l uzen (z ¥
O 6lls 055 slues dw 4 Cacd SUI1G 4565
S oK A oo 055 g a3 (sob;
¥ dgsr @i plol p adlbio Jawgie S
WS 4 S (5 o 5l 5 42 )0 s oSS
oSy boalol asls mls .ol S
PRCEXEN AR IPRWIP B g PREP U E T WOV
OB & Cond oS sloaly o S alols
sl Jol @l Ll adbe s sbne
S, sy S sl o & Sllas B


http://yujs.yu.ac.ir/jzfr/article-1-41-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

\yay obi.w.e} 9 ).ub /‘agé o)l».& /ng Jl.w /Qw).ﬂ} slequ ul.oa.uu alxo

100 36.6 EAcer monspesulanum BEcratoegus meyeri 50 23 34;6_;66 OAcer monspesulanum B crataegus meyeri
£ g0 L0
] ]
= =
5 60 Y3 26.66
o o
I} I}
o o
= 40 m 20
= =
= =
320 310
o 3.33 0 00 o 0 0
0 = 0
1 0/667 0/333 0 1 0/667 0/333 0
MINGLING INDICES UNIFORM ANGLE INDICES
bi,.z.w]yb solie 2395 jloges (o S eiSs aygly o asls polie xojei loges (I
B: Diagram of distribution value of mingling A: Diagram of distribution value of uniform
indices angle indices
50 OAcer cinerascens B crataegus aronia
40
F 40 36.66 36.66
> —
Z 30
2
o
& 20
]
=
= 10
i
=
0
1 0/667 0/333 0
DIMENSION DOMINAMNCE INDICES

oyl Sz saslis polie ayje Sloges (I

C: Diagram of distribution value of dimension dominance indices

o5 5 S5 slaaisS () olul 5z g () (Sl (i) cleiSs agly sloasle polie i slaloges ¥ S
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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