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Figure 1. Geographical location of the study area of Chel-tan Dehbakri forest in Kerman province
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Figure 2. Location map of investigated species in the study area
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Table 2. Results of the nearest neighbor index for the species in the study area
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Figure 3. Amount of function L(d) and Monte Carlo confidence limits


http://dx.doi.org/10.52547/ifej.9.17.152
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.15.9
http://ifej.sanru.ac.ir/article-1-346-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.15.9 ]

[ DOI: 10.52547/if€f.9.17.152 ]

VoA ole)S ol s Semd e SR 3 (g2 s iS1y (ol A (598Ul Jilos

40
354
30
25
S 201
15-
10+
5-
0 T T T T T T
5 10 15 20 25 30
Distance
Nerium oleander :s (»

60.0

52,54

45.04

37.5

T 3001

2254

15.04

7.5

0.0

7. 150 225 300 375 450 52.!

Distance
Cotoneaster Kotschyi cuis s (s

L(d)

L(d)

-

Ll T T 1 L

8 10 12 14 16

Distance

SRS
=y
o

Berberis integerrima «.,; (;

67.57
60.01
52.54
45.04
37.51
30.04
22.54
15.04

757

1 L) I 1 ] L Ll 1
75 150 225 30.0 37.5 450 525 60.0

Distance
Amygdalus scoparia s sl (b

890 laabl dgis 5 L(0) ab jlade - JSCs sl
Continued Figure 3. Amount of function L(d) and Monte Carlo confidence limits

(Slen gpdn (oo bt b &5 S o0 (Byme CEIES
4 G568 Cglate o515y 0gMe bt wolas LY ol
9 gaw 3 oadpbsl Slacdld 4 Ylgie (iagh 93 )
o )bl adllae 3)90 (3blie )55 (fje (izren g adlate
R g cnl )3 adllae 390 ddlaie &g y5bas 035
Ol (S b 5 ) ol 86 & 0dg (b
oSl b K o an s S I o cwl coyso
B oo 390 Glilivwg) bawgs (il B)las (gl

DS s

adllas 3y50 29> (sladisS ;> {O-1ING 5 pize S5 8Ll

g0 dgan & a5 by g b duwbe O-1iNg &b Hlade
{F JSs) 2 pasetie 28Ty o580 g5 (sjlodnnd A2 L
el alols noliel b Sy; asS o o ol wls
P (Y JS8) A8 o o b ol Cuomdy STy
GBS B VL 4 g b (g py90 SladisS ple 390
oSy 665l 550 dgas 51 O-TING subapwles o)l
2 (A) ohlSen s (oS cul glas ©jpon g
P oA g Jusly S O-ring &b el
& Jlate (ol (55 1y olisleS Sl (sl JSin


http://dx.doi.org/10.52547/ifej.9.17.152
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.15.9
http://ifej.sanru.ac.ir/article-1-346-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.15.9]

[ DOI: 10.52547/if€f.9.17.152 ]

ATARY Voo uLw.ub 9 )‘.Qd AN o;lo.«f} /W JL» U‘)"I ‘_;lbﬁ wufy
Univariate O-ring statistic (W-M)
0.05
. 0.04
E
= 0.03 200000.0000000000
© o == = ]
0.01
702 4 6 810121416182022242628 3032343638 4042 44464850
Spatial scale r [cells]
Tree snecies . 5. cbas (o All of woodv species . ISi> . oo wolis . I8 (i)l
Univariate O-ring statistic (W-M) Univariate O-ring statistic (W-M)
0.06 0.06
0.05 0.05
~ 0.04 = 0.04
= =
= 0.03 S 003
=00 0.02-
001 . R e R —
ol = == — G..4,.,4,\.\.\.1.1vr.er-_
0246 810121416182022242628303234 36384042 44464850 024, 0800121161620 22342628 0 529436 3040424490 4550
5 Spatial scale r [cells]
Spatial scale r [cells]
Pistacia mutica « (» Shrub species gl > slaasss (z
Univariate O-ring statistic (W-M) Univariate O-ring statistic (V-M)
0.05+
0.07
0.06 0.04
0.05 X
- 0.03
£ 0.04 %
S 0.03 S 0.021
0.02 |
0.01 0.01 prmm——— SIS =
e'.*i..‘. RO 0 : ; - - - ‘ ‘ ‘ -
2468 1012141618’02224“6’8303‘343638404’ 44464350 0 5 10 15 20 25 30 35 40 45 50
Spatial scale r [cells] Spatial scale r [cells]
Amygdalus scoparia sl (5 Acer monspessulanum s (s
Univariate O-ring statistic (W-M) Univariate O-ring statistic (W-M)
0.06
0.05
g o0
= 0.03
<
0.02
2 0.0 . o
o i 1 6 5 10121416152022242628 3032 34 36 38 4042 44 46 48 50 i 4 6 8101214161820222426283032343638 4042 4446 4350
Spatial scale r [cells] Spatial scale r [cells]
Berberis integerrima <,; (¢ Daphne mucronata s (;
Univariate O-ring statistic (W-M) Univariate O-ring statistic (W-M)
0.054
0.04
E 0.03; £
S 0.0 =
0.01

Spatial scale r [cells]

Cotoneaster Kotschyi cuzs s (¢

0 i 46 8101"141618"02224"6"8303“343638404"444648:0

"0 2 4 6 8101214161320222426283032 3436384042 44464850
Spatial scale r [cells]
Nerium oleander s (L

o8¢50 yluabl 2505 9 O-1ing x5 Hlade ¥ S
Figure 4. Amount of function O-ring and Monte Carlo confidence limits

2 6 5 St 55 Gl 555 5 295 pliie ()
o (M) ohlKes 5 cas B o ) pue laalols
2l e sl oyua K o Solal xiei Lyl e
&g e plo > Syj 85 e i85 pob oS
ol S LS ot 53 st i s oaali ook
A olid g Jleplged ey LS 1) oS olelos!
SIS gy sl ol ool gk S cleyy

5 oy G Sl Gl Lhagn opl
dw jlodlaiwl b (oS oy o (Kin ddlaie (gladous
OFe @l (olel g 285 L8 )y 390 o)
Gl dilate cpl > A (665 slas juiSly as ag0d
lad 5 <31 glagSll I 5 ceges jlws laS 55X)]
e 1y 0g Bdlo 55 imeh opl 0 S el ol il


http://dx.doi.org/10.52547/ifej.9.17.152
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.15.9
http://ifej.sanru.ac.ir/article-1-346-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.15.9]

[ DOI: 10.52547/if€}.9.17.152]

VP SloyS Gl s Sumd ey SR 3 o9 (ladisS STy sl abai (6N o

CsSilys ) drwgl Coladyd g dlbg) dbul (mlie 3l oolazl
sskateds O-ring &b 5 Joly K &b csluon (o 5055
St g (5 Saigs S GiSTn o
dod ol 4 05 odlial (6, Sm ke IS oKy,
5 B sas asa yuSly oS ol L b jasls
sl (ool (go3l) S35 43S (glitmalay (slazes >
Ssb BS onl @mls s sty s Sy
slaglojls ) S bl (5w plpte Gl e 1SS
Gge slagyb & WS e AST gk ol el ol 2]
ol S loges &S (b slagSl I ()5 JSix b Lol
sasls & ob gl @l Wsba S somm
S ol o polateds lmghy 5> edd ey
@l g Wi sy oY QLI ee cbas

53,8 &yl sy

oSy Sitbdes 5 Sis clayies,s ) olbas
Sl b Jae sl sSenl S5 8,k I L(YA) aimd o
ool @jg 4 e Cusl (S 35 (2l sladele
Lo clalole 31 0sh St gble  obls
bl (S 3 (SB gdie dlgo b g Cugby Jlaglsica)
@ bl LS sl ool Jlaisyge olS sl adlate
e s o] s & S e Ly ooy S St
& WS (o ole 35 (V) ghlen 5 o (WV) 2580 sl
B @l > STy oS (i eges a8 55X
S5 ogos & 08,5 doni (i (o0 E50om 53 ol
Sty Sitbtay gble b S » SKe LS,

I 55 o
» bl daly cpl g 15> Jlite balgy K )3 L5 )
Ql;'&)) U.SKA Lg?iﬂ .A)IK@ Wb K UJKA e m

10.

11.
12.
13.
14.

15.

Cunl JKix mwgS] obg S 3 (et (Shy S

&
Akhavan, R., T. Momeni Moghaddam, M. Akbarinia and S.M. Hoseini. 2017. Spatial patterns and
intra-specific competition of Juniper tree in different life stages using O-ring statistic in Layen
Forests, Iran. Forest and Wood Products, 70(1): 303-314 (In Persian).
Akhavan, R., Kh. Sagheb Talebi, M. Hassani and P. Parhizkar. 2010. Spatial patterns in untouched
beech (Fagus orientalis Lipsky) stands over forest development stages in Kelardasht region of Iran.
Iranian Journal of Forest and Poplar Research, 18(2): 322-336 (In Persian).
Alijani, V. and J. Feghhi. 2011. Investigation on the EIm (Ulmus glabra Hudson) Spatial Structure to
Apply for Sustainable Management (Case Study: Gorazbon district, Kheirud Forest). Journal of
Environmental Studied, 60: 35-44 (In Persian).
Basiri, R., H. Sohrabi and M. Mozayan. 2006. A statistical analysis of the spatial pattern of trees
species in Ghamisheleh Marivan Region, Iran. Journal of the Iranian Natural Resources, 59(3): 579-
588 (In Persian).
Besag, J. 1977. Contribution to the discussion of Dr. Ripley's paper. Journals of the Royal Statistical
Society, 39(2): 193-195.
Dale, M.R.T. 1998. Spatial pattern analysis in plant ecology. Cambridge University Press, UK, 326

Pp.

Erfani fard, S.Y., J. Feghhi, M. Zobeiri and M. Namiranian. 2008. Comparison of two distance
methods for forest spatial analysis (case study: Zagros forests of Iran). Journal of Applied Sciences,
8(1): 152-157.

Erfanifard, Y. and F. Mahdian. 2012. Comparative investigation on the methods of true spatial pattern
analysis of trees in forests, Case study: Wild pistachio research forest, Fars province, Iran. Iranian
Journal of Forest and Poplar Research, 20(1): 62-73.

FallahChai, M. and S. Khoshmanzar. 2019. Determination of Spatial Distribution Pattern Analysis of
Acer Velutinum Species in two Elevation Classes using Distance Sampling Methods (Case Study:
Asalem Nav Forests, Series No.2) Ecology of Iranian Forests, 7(13): 83-90 (In Persian).

Farhadi, P., J. Soosani, K. Adeli and V. Alijani. 2014. Analysis of Zagros forest structure using
neighborhood-based indices (Case study: Ghalehgol forest, Khorramabad). Iranian Journal of Forest
and Poplar Research, 22(2): 294-306.

Ferrante, D., G.E. Oliva and R.J. Fernandez. 2014. Soil water dynamics, root systems, and plant
responses in a semiarid grassland of Southern Patagonia. Journal of Arid Environments, 104: 52-58.
Ganaying, H, L.I. Li, Z.H.A.O. Zhonghua and D. Puxing. 2007. Comparison of methods in analysis of
the tree spatial distribution pattern. Acta Ecologica Sinica, 27(11): 4717-4728.

Goreaud, F., B. Courbaud and F. Collinet. 1997. Spatial structure analysis applied to modeling forest
dynamics: a few examples. Novas Technologies, 1: 155-172.

He, F., P. Legendre and J.V. LaFrankie. 1997. Distribution patterns of tree species in a Malaysian
tropical rain forest. Journal of Vegetation Science, 8(1): 105-114.

llian, J., A. Penttinen, H. Stoyan and D. Stoyan. 2008. Statistical Analysis and Modelling of Spatial
Point Patterns. John Wiley & Sons Inc., England, 534 pp.


http://dx.doi.org/10.52547/ifej.9.17.152
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.15.9
http://ifej.sanru.ac.ir/article-1-346-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.15.9]

[ DOI: 10.52547/if€}.9.17.152]

\V4) VFee uLuwb9)le/\V O)Loaf:/m.eé JLu u‘)J] dhz’ K~>/'. L:»ufby

16.Jannat Rostami, M., M.A. Zare Chahoki, H. Azarnivand and Kh. Ebrahimi Dorcheh. 2009. Survey
and analysis of spatial pattern of plant species in marginal rangelands Hoz-e-Soltan Qom. Watershed
Management Researches (Pajouhesh and Sazandegi), 84(3): 72-80 (In Persian).

17. Karimi, M. and A. Fallah. 2017. Spatial Pattern and Interaction Analysis of Quercus Brantii Lindl.and

Pistacia Atlantica Desf. In Qalajeh Forests of Kermanshah using K2 Function. Ecology of Iranian
Forests, 5(9): 9-16 (In Persian).

18. Karimi, M., M.R. PorMajidian, H. Jalilvand and A. Safari. 2012. Preliminary study for application of
O-ring function in determination of small-scale spatial pattern and interaction species (Case study:
Bayangan forests, Kermanshah). Iranian Journal of Forest and Poplar Research, 20(4): 608-621 (In
Persian).

19.Kint, V., N. Lust, R. Ferris and A.F.M. Olsthoorn. 2000. Quantification of forest stand structure
applied to Scots Pine (Pinus Sylvestris L.) Forests. Forest system, 1: 147-163.

20. Kint, V., D.W. Robert and L. Noel. 2004. Evaluation of sampling methods for estimation of structural
indices in forest stands. Ecological Modeling, 180(4): 461-476.

21.Lee, J and D.W.S. Wong. 2001. Statistical Analysis with ArcView GIS. John Wiley and Sons, Inc.,
USA, 192 pp.

22.Li, F. and L. Zhang. 2007. Comparison of point pattern analysis methods for classifying the spatial
distributions of spruce-fir stands in the north-east USA. Forestry, 80(3): 337-349.

23.Lou, zh., B. Ding, X. Mi, J. Yu, and Y. Wu. 2009. Distribution patterns of tree species in an
evergreen broadleaved forest in eastern china. Frontiers of Biology in China, 4(1): 531-538.

24. Moeur, M. 1993. Characterizing spatial patterns of trees using stem- mapped data. Forest science,
39(4): 756-775.

25.Nouri, Z., M. Zobeiri, J. Feghhi and M.R. Marvi Mohajer. 2012. Investigation on the forest structure
and trees spatial pattern in Fagus orientalis stands of Hyrcanian forests of Iran (Case Study: Gorazbon
district of Kheyrud forest). Journal of Natural Environment, 66(1): 113-125 (In Persian).

26.Pilehvar, B., Z. Mirazadi, V. Alijani, H. Jafari Sarabi. 2015. Investigation of Hawthorn and Maple's
Stands Structures of Zagros Forest Using Nearest Neighbors Indices. Journal of Zagros Forests
Research, 1(2): 1-14.

27.Pourbabaei, H., Sh. Zandi Navgaran and M.N. Adel. 2012. Spatial pattern of three oak species in
Chenareforest of Marivan, Kordestan. Journal of Natural Environment, 65(3): 329-339.

28.Pourreza, M., S.M. Hosseini, A.A. Zohrevandi. 2012. Spatial variations of diameter of Pistacia
atlantica (Desf.) trees in Zagros area (Case Study: Pirkashan, Kermanshah). Journal of Wood & Forest
Science and Technology, 19(3): 1-19.

29. Safari, A., N. Shabanian, R.H. Heidari, S.Y. Erfanifard and M. Pourreza. 2010. Investigation of spatial
pattern of wild pistachio (Pistacia atlantica Desf.) (Case study: Bayangan Forests, Kermanshah).
Iranian Journal of Forest, 2(2): 177-185 (In Persian).

30. Sohrabi, H. 2014. Spatial pattern of woody species in Chartagh forest reserve, Ardal. Iranian Journal
of Forest and Poplar Research, 22(1): 27-38 (In Persian).

31.Wang, X., J. Ye, B. Li, J. Zhang, F. Lin and Z. Hao. 2010. Spatial distributions of species in an old-
growth temperate forest, northeastern China. Canadian Journal of Forest Research, 40(6): 1011-1019.

32.Xu, G., D. Yu, J. Xie, L. Tang and Y. Li. 2014. What makes Haloxylon persicum grow on sand dunes
while H. ammodendron grows on interdune lowlands: a proof from reciprocal transplant experiments.
Journal of Arid Land, 6(5): 581-591.


http://dx.doi.org/10.52547/ifej.9.17.152
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.15.9
http://ifej.sanru.ac.ir/article-1-346-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1400.9.17.15.9]

[ DOI: 10.52547/if€}.9.17.152]

Ecology of Iranian Forests, Vol. 9. No. 17, Spring and Summer 2021 ....... ..ottt 162

Determination of Spatial Pattern of Woody Species using Point Pattern Analysis
(Case Study: Chehel-tan Dehbakri Forest, Kerman Province)

Miad Pakzad', Timur Rostami Shahraji? and Reza Ebrahimi Atani®

1- PhD student in forestry, Guilan University, (Corresponding author: miadpak@yahoo.com)
2- Professor of the Faculty of Natural Resources, University of Guilan
3- Associate Professor, Faculty of Engineering, Department of Computer Engineering, Guilan University
Received: October 12, 2019 Accepted: December 29, 2020

Abstract

The spatial distribution pattern is an important attribute of forest communities.
Comprehending latent processes in the spatial pattern of tree communities is an important aim
in forest ecology. Ecological processes in forest ecosystems directly affect the spatial pattern of
various forest species. The spatial distribution pattern of species of different forest species
affects ecological processes of forest ecosystems and plays an important role in comprehending
forest ecosystem dynamics. This study aims to determine the spatial pattern of trees and shrubs,
Pistacia mutica, Acer monspessulanum, Amygdalus scoparia, Cotoneaster Kotschyi Klotz,
Daphne mucronata, Berberis integerrima, Nerium oleander in forest habitat of Cheltan
Dehbakri in Bam county, Kerman province. The attributes recorded in the field includes:
species type and geographic position for individual trees and shrubs within a 15 ha area. We
used three methods, Nearest Neighbor, Ripley's K function and O-ring function for
determination of species-specific spatial distribution pattern as well as the spatial pattern of total
woody species across the study. Despite existing differences in the intensity of aggregation, the
results showed that all woody species are distributed in an aggregated pattern. According to the
results of the nearest neighbor method, the distribution pattern of Berberis integerrima species
is random, but other species are aggregated Results of this study proved the ability of mentioned
indices to determine the true spatial pattern of woody species in the study area and can provide
useful information for describing the sustainability of this valuable ecosystem and monitoring
conservation and restoration activities. Regarding the goal and available circumstances, can be
applied from each one of indices in future studies.

Keywords: Dehbakri, Nearest Neighbor, O-ring function, Ripley's K function, Spatial
distribution pattern
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