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Figure 1. The geographical location of study area
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Figure 2. Inventory network and location of sample plots on the ArcGIS environment

el dges (LB,8 Jad edbObl Cayd Sl e
e o (8pS0jll gl Ci 0 ay B oy 35 alold
dah 4 CEp (S0P o Aol (S by
CS50 & )3 (p FSP (Aol e 9 ()3 paiges
.(\;) .)9&3@ d):fb)l.b] J;é <\J.>)A » o..\mgl?:.ul
9 e Gl € Gal g gl lalol slaasils
Iy oadls yo 4 bayye lalg, (V) Jado .o ooliiwl &)la
slaylitle 5 5l adds as g bodly oo caps oyl
oxlazwl Excel 5 Ecological Methodology ArcGIS

) Wgeianlad g,
uwlio as )‘ VO Coluw & d‘b).g.‘.) A god Oolalad )
S pn s () o8l sbdSe bl
don D oy (VW) cwl K pl p S STy,
) gl dw ply a8 &5 (laog)S Cana) (LS
WAS 0 yeus gy by yio bl YO (Cuns (53S0
Jolis gasaddas (gl sl 5l Sl o8] abo oy
odd dlulisl dpwgyge (pSle 4 Lub)ly o

A5 odlatul (gaades g () diswis)ge
labols o,

boye ol g 12l (S5 5 5 @ slabols by, 9
On 4ol (5o mpe Jhg) b spSeilul ey
Py $xSojlul o)l paiges alall & CE > (p S



Y- B0 sladigS e (ST (668 s i gla g, (0U)))

adllas 3)90 dilate )3 4595 D S STy 9N (e sl Gy piges by Gapasls =) o>
Table 1. The Indices of sampling methods for determining spatial pattern five species in study area
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Table 2. The results of measured quantitative characteristic of wooden species in study area
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Table 3. The results of density indices of spatial pattern in study area
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Table 4. The values and test of the Johnson and Zimmer, C and Hines indices

sl C als roalj 9 gl el
hr e hr e Z e I e Z i e G
VYWY VEsh ~0/AY yevY Y/5A e Sl bl
\IY-$ Vragh —a/yva -y —I¥\S vy oSS
VY -4 Vora? —V-/¥YA Y YVY0 v/oo® Sl
VA VivorY —AJARY YL -Ia¥a v/haY "

calgsh b plaie ST, ((Uniform) U < glas” s, :(Aggregated) A ¢ olas STy, (Random) R

150y) sty SISy Jsdoylsn oSS o 1y (adli
AWML Y5 (SO s 3aiod ] ol glisly py &S
LY Q9L6;'.o m_\é‘:rol;dl sl yings plo b asllao O.’.I s
Ol 9 J975 Jole Ll Bl I g2 5)50 (sloodgs
65 F Ll Oyl (adli jlade .l Sl slacdlis
LS IS ly S 66X plplo cansl VYY 5 5355
Mo I yid &5 ¥ glp) jula Jor I esdl sl
22U | e 5l e o 58 (Gule Jax
w2 5l oShie a5 ooyl bE ol et ol

.(Y;AY‘) .))I.) I)

Lol &5 Yidly juls asls sndambee polie

dleoe (/0 5] i) Vg +/0 S5 oSS (S0
023 ol )bl gl s 2B 1y (slas” (oo 1
agS ol sly sl oS oaiiSuul 5 /A0 aw
srddlne Lasls Juie (NSF &5 ¥ a ) ail e
oS oA 10 b oS L3l go ko g /D o b 65 (Sl
h 4 ol 368 el psesl ool W55 ol el 281
oSz 3 (V4) hlKes g 5ya0 (0 54n) 5 oo 426
ol b 1y (Glal gl 5y (e (555Ul oliile 5 R0
b 4365 390 3 idy0l Cawd 4y cBlgSs jasls oyl )
Lol 455 5)50 3 g atdhy Slyon pob Gaiod @l
9 llzed (izmen Al GBS @l Sy )]
ol 3 ozl b ol bgh lSe 5ol (¥) S



VWY

yvaa uLuwb 9 )l{.g Al D)Lo‘fl' /M H JL.J ul)n‘ Lgtm L&>/'. J.:L.mfy

Lol g0l 5 @lapl 5 50l (slajadls 4 byye polie -0 Jou>

Table 5. The values and test of the Hopkins and Eberhart indices
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Abstract

In order to evaluate the efficiency of sampling indices in the spatial pattern of 4 wooden
species (Quercus brantii, Crataegus aronia, Pistacia atlantica and Acer monspessulanum) an
area of 500 hectares of Kalkhani forests of Koudasht city, Lorestan province was selected. The
regular 100 m x 300 m grids in Arc GIS software were maked and taken with random starting
point on the map of case study. The geographic position of 141 circle sample plots with area
1500 m* (Which is the starting point for the distance-based methods) was entered in Global
Position System (GPS) set. The number, species, and crown cover of each base were recorded
for spatial pattern analysis. The methods of study spatial distribution pattern were used density
based indices (such as: Variance-to-Mean Ratio, Index cluster, Green, Moresita and
Standardized moresita) and distance based indices (such as: Johnson and Zimmer, Eberhart,
Hopkins, Hinez and C index) were accomplished by using of Ecological Methodology software.
The results indicated that Quercus brantii and Pistacia atlantica have the highest and the lowest
numbr of tree in case study, respectively. Also the basis of the results the highest and the lowest
canopy cover area belong to Quercus brantii and Crataegus aronia, respectively. All of the
density-based indices showed a clumped pattern for 4 trees species. Among the distance-based
indices, Eberhart and Hinez presented better results than the other indices. In general, the
density-based indices performed much better than the distance-based indices in this research.
The comparison of the methods showed that each one can be applied, regarding the goal and
available circumstances of future studies.

Keywords: Spatial Distribution Pattern, Density Based Indices, Distance Based Indices, Zagros
Forests
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