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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

wely jarls asles asls opl sl el
slagty)l g adlos it V B jho o SS19Sy
slagby)l g o8 (Sl odimslis jho 4 S0
Ahbge Y Sl cnmsglis Vo4 Koy
V Usar o el ol b oakl, s iy ol
sl 00 51,
ol 5o 00 oolinsl (TM) slel 31 Lasls
Fuldner (1995) lwg b sl lp Gedss
Spe QU5 dw plp SBS (S sl g @t
4z b G opl o (Jy 285 15 eolin
b colue Shy I S sbfle Ll
0aLs (nl Gl ol ool anes il Hlad glray
ooy S (soled (rizren 5 s)lSle 05,5 S sl

‘M L)"‘ 5o ooy oolarwl ua.>L...) 90
el ol o)l asbe (M) (Sl a3ls
oS (oled (pizman 5 (g LSl 09,5 SO sl
alw BB T 5 ¥ obly, Sl caiy o4 sl
(Pastorella & Paletto, 2013) sl o

k .
Mi:%Z:lVU ¥ bl
j

Mi:%zzll\m 23 AL_:‘)
]

g () gz 30 S (s SVolee wlul 5
syl Vi il calizee slodiss 5l () alues
sl jho Bl Syge ol E 0 9V L ople
Sl ez e o ol b plp N puxes (8 T
&0 &5)0 @w b)ombﬁ‘ﬁksﬁ;


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

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

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

Di =EZ: 1Di Noda
n=

S50 G dol 5l & le Sij aalal) cpl o aS
Ruprecht et al., ) cwl o] aluse yuolj b g ye
(2010

Lol SR S e e sl slaasls
gkt aay 0eh anlie azie b L SO
S Slakin awlio jglaiea; glail]) sluand
sslazwl ows)bw J.io L ).Eu’o)yo Jf..p
455 93 ,tbe (GiluieS 5l nlplo 00,5
G5 90 sl awmlie joliear oSS 5 S5
2l oolaiwl (AD) gllae M 10,651 5 950
Ko clazin jl a5 cwl ol by, ool Gblse 3l
oadig bl iz and jshiieas calosalis
ahal)) o Ko lasin )l 4 g 04 g0 oolatul
QR

AD :%i:upli - pZi‘ A dal,
AD =<lo1

i Sl 5l cal ile Piggd alaly o
58 (eadgilwans JKx) Jgl Comex sl
byl o (SlglA P2 g gy N Y il
00l S8 Sl )3 (o) 3,90 J2) 99 oo
45 el d Sy 008 by AD Jlae il o
&35 ol B osd alslee Jol mjes ol o Wil
L pl AD jlade 51055 pg3 Comex @jef allie
Sy0 2255 90 O e Calil Kby il yao
(oads3lwan Sz 5 (o) 2 S50 JK2) dnlie
VU il eysSI ol e[S a8 Jl s il
a2 Sl @i 59 oS Cel Gl Kk 95l aulee
Pastorella & ) aisb o5 508 b (S i aib
.(Paletto, 2013

2 adsl lapw,p )l Jol> @S ¥ Jgax o
‘).S‘gb ‘Jﬁ‘gb 4.1A>)‘ OMd)gTéA} 6&00‘.} 65)
9 Sl baiss zb Ol s coyrl 5 Sk

o ools s £ g 0 Luls, 5l eolitl by (g ksl

]
1 :
™, = 2=1" 5 i,
i

™, = -1 o
]

RFS 5 ST G Samd i ] o o8
2 (L colun Gl )0) (owy 050 S
Ot Sl oo (o) 2050 dlesn (LS5 Zui
L oplp K g asd 5l am e s o olaws bl N
5 00gdoe Cewl gz ye C3 0 luwes s A
Sl oa ools lid Y Jgam 0 asls pl olads
.(Pastorella & Paletto, 2013
el sles 55 (TDI) sl 5z o5ls
D318y o0 S0 ol g9 w4 ol BB
o g yo S350 L1 &S was o ylid a3 ls ol
urde Sry B e (Kl nlo 4
P L S S N U R [
Gl ooy I (oled (izmen 5 5,l5 L 09,5
ol dslme BB A 5V Laslg ) sl oolatwl b cus 5 &

K
TD: :%Zzl\/ij ¥ ak,

j
_1 : _ qTDi .
TDi__Z_l A alal,
n=

Syge S ryath S SleMbl ) a0
el 0290 5 &l asls pl il g oogue
T VNP e
Bl oy GBS0 o515 Sk a4 b alald
O Seo3 Ualols jasls a5 el LS sl o0
Gk slearls b JoSe jsba 8 balees
dowlore 09z Vo g A Loy, 0 8 )13 oolatwls g0

Ceized g (5, Lll 09,5 SO gl | el oyl
.J..QQGQ (_)L""’ 6)L>L.» 6@05; GALQJ

D, =%Z=f” 4 el
j


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

[ Downloaded from yujs.yu.ac.ir on 2026-01-28 ]

\yay obi.w.e} 9 ).ub /‘agé o)l».& /J5| Jl.w /Qw).ﬂ} slequ ul.oa.uu alxo

s o pd duoyd i VIV S5 a5 gy

O PCI R SR

LS Y Jsaz o o st len el ond ail)] (S

CL' C_la‘u ulj.....u Cupo dwoyo W PR WP K

asllas 590 ddlais ;0 (S 5 S5 oS 90 oS Dlasie - Jgu

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
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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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