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Abstract

Knowledge of the positioning trees is useful In recognition of their mechanisms; describe ecosystem
sustainability, design of appropriate management plans and protective and revival measures. Due to the Quercus
brantii species recognize dominant species Zagros forests. In this research start with one hundred percent
inventory of the range to 32 hectares positioning Quercus brantii trees studied in Ghalegol forests Khorramabad
city. Then with taking cut trees (situation before destruction) positioning Quercus brantii trees re-examined and
compared with the current situation in the region. For investigate trees positioning mentioned species was used
from, Uniform angle and Pair correlation functions indices. Clark & Evans average results before and after
destruction calculated 0.41 and 0.76. Represents change positioning from cluster to between random and cluster
pattern. Uniform angle index average before and after its destruction (the current situation) calculated 0.52 and
0.45. Indicative random positioning Quercus brantii trees in both cases. Also pair correlation function indicated
pair of Quercus brantii trees with distance between trees more than 5.1 m in the current situation have a random
distribution. But this function is calculated by counting the species of trees (before destruction); random pattern
indicated for the pair Quercus brantii trees the distance between trees 4.5 meters. Indices used in this research
have high capacity compared and investigate positioning a species various stages or different species a stage and

the results can be used for sustainable forest management.
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Introduction

Zagros mountains to the extend from Iran south to
North West, due to the Rain clouds moisture source
regions of western Mediterranean, has created
conditions necessary for the establishment and
expansion of forest cover. Zagros forests in recent
years due to uncontrolled cutting and overgrazing are
often ruined state and coppice form (Marvie mohajer,
2006). Zagros forests with an area of approximately 5
million hectares, has the largest forest habitats Iran
(Jaziree and ebrahimi, 2003). The dominant species
it's Quercus brantii and along with other species oak
make up the dominant feature this forests and for this
reason, also known is West Oak Forest (Marvie
mohajer, 2006). Quercus brantii has habitats widest
among species of oak growing in the Zagros basin
(Jaziree and ebrahimi, 2003). These species in parts
of central, southern and south-eastern Zagros
constitute net society and almost 3.5 million hectares
from 5 million hectare Zagros forests constitute this
society. Unfortunately because perch this species and
habitats In a context of socio - economic commodity
(largely dependent on public forest lands) and under
the influence the pressure of such uncontrolled
cutting, grazing, etc. have been ruined state it was the
most endangered plant communities in these areas
and makes it difficult to achieve sustainable

development (Marvie mohajer, 2006).

Spatial distribution of plants one from important
aspect of plant ecology awareness is considered of the
basics and necessities of each zone vegetation (Dale,
1998; Ludwing and Reynolds, 1998; Jayaraman,
1999). Spatial information about the structure and
composition of forest plants in the broad scale is
needed for management of forests and ecological
research. Knowledge of the spatial distribution
pattern forest stands can improve our understanding
of ecological processes Such as mass deployment,
growth, competition, production and mortality
(Legendra and Fortin, 1989). Trees positions in the
forest have profound impact on their survival in
environments with a variety of conditions. Also
various aspects trees spatial arises of this process,

reflects the success of tree species at different stages

of competition within and between species sequence
(Getzin et al., 2006; Law et al., 2009). Recognition
different patterns the main is in evaluation of ecology

performance

a forest stand (Han et al., 2008). The positioning
trees, representing their distribution, as own from
cluster, random, regular patterns or follow state
between they (Pommerening, 2006). This pattern
could be the caused by ecological conditions and also
will change interventions forest stands management
such as uniform pattern of natural mixed forests and
stands of random patterns (wang et al. 2009). The
positioning trees can outcome of environmental
heterogeneity, natural and human disturbances, is
subject to change competition within and between
species and their life is over (Law et al. 2009). In
general, for determine the positioning trees is used
two original approaches data hundred percent and
sampling. The best way to determine the positioning
of data is hundred percent the stand of trees
(Erfanifard and Mahdian, 2012). Positioning stands
is measured by measuring and trees positioning
determination and enter their analytical frameworks

(Wang et al. 2009).

Today, in order to simplify the evaluation and
measurement positioning and species diversity trees
Indices have been developed measure than other
indices, it is much easier (Motz et al, 2010).
Sometimes use from a set of nearest neighbor
indicators to determine the Positioning. It indices
developed for the first time in 1992 by the institute of
forest management, university of Gottingen,
Germany, with Molecules having similar chemical

structure of each tree are neighbors.

Scheoeder (2002) examined positioning Forests cover
Canada Onsario state after the destruction and fires
and arrived to the conclusion that the soil conditions
and the type and destruction time has a crucial role in
determining the positioning. Neef et al (2005) in a
study conducted in the Amazon forests arrived to this
conclusion big trees Positioning is the uniform. Chao

et al (2007) according to studies conducted in the
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rain forest of southern Taiwan Concluded positioning
88.5% of species have cluster patterns and 9.1% have
random patterns. In other research Zenner and Peck
(2009) regularly recognized trees positioning in
American forests. Recognition trees positioning in
forest stands can understand the relationship
between species, adopt practices silviculture,
selection Inventory method and population dynamics

models may help improve.

The aim of this research is study effect demolition on
positioning Quercus brantii trees in Ghalegol forests,

Kermanshah province, Middle Zagros forest.

Materials and methods

The study area

These study done in Ghalegol forests of Khoramabad
(part of Zagros forests, Iran) which has an area of
9491 hectares located in 35 km southwest of the city
(figure 2). The total area was selected for hundred
percent inventories for the study 32 hectares.
According to weather station Khorramabad, Average
annual rainfall in the region is 725.24 mm. The
topography of the area has plenty of ups and downs
with most of the southern slope, Minimum and
maximum altitude respectively of 1500m and 2500m.
The region trees are mostly single storey and habitat

coppice (Nuroaldini et al., 2012).

#NVE “uve #NVE @Wot

Fig. 1. Local perk allotments Ghalegol region in city
of Khorramabad.

Collect the required information

To gather information needed for this research, after
numerous trips and forest recognition state Ghalegol
forests, the range of 32 ha was selected as
representative of the forest area. Then, according to
the study objectives and the indices Inventory to be
made of hundred percent and due to the targets and
indices characteristics such as species type, large and
small canopy diameter and also azimuth and distance
trees were determined relative to a point. In order to
investigate trees positioning before its destruction
compared with current conditions, Cut trees in the
inventory area specifies and was recorded the
information that. Then, to calculate all the indicators
used in this study from crancod 1.3 Software
(Pommerening, 2006a). This software is designed to
analyze and evaluate the structural indices and great
ability to of hundred percent inventory information

and also circular and rectangular plots.

Applicated indices

In this research for investigate Quercus brantii trees
positioning before and after its destruction used from
Clark and Evans, Uniform angle and Pair correlation
function indices. Also in other to investigate distances
between trees used from Distance to neighbors

indices.

Clark and evans index (CE)

To determine the variation of a forest stand have
from Poisson forest (forest with distributed random),
use from Clark and Evans index. In this index, with
Using equation (1) distance average between a tree
and its nearest neighbor (ra) with expected mean (rg),

if the trees positioning are randomly distributed,

compared.
Equation 1:
1 N
CE=-4= El
r, A P P

0.5x [—+0.0514x —+0.041x —
N N N %

Above equation is, ri: distance between tree i and its

nearest neighbor (m), N: total number of trees within
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the plot, A: surface samples of square meter and P:
Environment samples meter. When trees distribution
in stand follow random pattern, amount CE is equal
to 1. While CE less than 1 indicates cluster pattern and
CE More than 1 indicates random pattern trees (Kint

et al, 2000).

Uniform angle index (Wi)

This index is based on the nearest neighbor method
investigate degree of regularity of the trees
positioning in the country. Even structural group
includes a reference tree and several of its neighbors.

This index is based on comparing the angle between

oi
neighboring trees ( J) relative to the standard angle

(OL0 ). Amount standard angle ((XO) and Uniform

angle index (Wi) is calculated from equation 2 and 3.

i 30
Equation 2: T w—
' * number of neighbour +1

Equation3:

1 g 1—> aj<aQ
Wij== Vi Vii =
! 3J:1 1 1 0— ajZaO

In other to equation 3 amount Uniform angle index
when using three neighboring trees,is one from four

value zero, 0.33, 0.67 and 1. With The mean values of

the mean accumulated ( Wi ) calculate for total stand.

low value Wi regular pattern reflects the high value
that represents the cluster pattern trees (Corral et al,

2010).

Pair correlation function index (g(r))

This function depends on the distance between trees
and unlike top indices result of this function is not a
number, but is presented a chart form. Figure 2
represents the different state of the function at the

investigate positioning trees.

Amount this index is calculate from Equation 4.

Equation 4:

P(r =A2xg(n xdfyxdf o

In that P(r) probability of finding a tree in two
imaginary circle C1 and C2 with Very small area dfi
and df2, A: is density of forest and g(r): pair
correlation function. Investigate a forest trees with
random positions, Pair correlation function chart
parallel to the horizontal axis (distance between trees
(m)), and is equal to 1. In situations where trees have
a tendency to be regulation (such as: stands very old
with distances between trees high) values g(r) in least
distances between trees equal zero and if positioning
a stand have cluster pattern amount this function in
small distances between trees is more than one

(Pommerening, 2002).

Distance to neighbors index

Also in other to investigate density of trees in the
study area before destruction and comparison with
current conditions, used from distance to neighbors
index. Amount it's from distance average ever tree to
its nearest neighbor calculate with use from Equation
5.

Equation 5:

1 n
Dizﬁxz S
=1

The above equation Zj is equal to the distance

between the reference tree i to neighboring j.

Results

In other to investigate density Quercus brantii trees
in study area before destruction, and compare them
with current conditions (after destruction), used from
distance to neighbors index. Amount this index Come
in both area in table 2. Also other quantitative
information is observed Quercus brantii species

before and after the destruction in table 2.
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Average Clark and Evans index for Quercus brantii
trees before and after destruction (current situation)
calculated 0.41 and 0.76. Value of this index
indicative cluster pattern Quercus brantii trees before
destruction and state between cluster and is random
for this trees in current situation (after destruction).
Also average amount Uniform angle index for
Quercus brantii trees in stage before destruction and
after its calculated 0.52 and 0.54. Indicative random
pattern Quercus brantii trees in ever two situation
case study. Although average amount Uniform angle
index for investigate stand structure is very useful,
but however in order to better interpretation
positioning used from distribution chart values this

index in categories different (Figure 3).

Table 1. Quantitative information Quercus brantii

species in Ghalegol forests in two different stages.

Average
distance Percent
S Number
tages ¢ from Frequency
different h each Crown (%)Species
ectare
other  canopy
(m)
Before
destruction 181.87 6.13 54.26 97.4
After
destruction 160.51  6.57 47.87 952

Unlike previous indices, Pair correlation functions
with create a chart to investigate trees positioning
(Figure 4). In other to compare the different stages
plotted of their graphs and visible in figure 4. Visible
in figure graph before the destruction cut number 1
vertical axis at a distance of 4.5 meter and in after
stage destruction number 1 in at distance 5.1 and
amount this function Distance between trees 4.5
meter for stage before destruction more than one.
Means pair number Quercus brantii trees distance
between them is less than 4.5 meter is more from
expected modes in random distribution and indicate
cluster pattern trees. But for after stage distribution
number pair trees species mentioned distance
between them is less than 5.1 meters, have cluster

pattern.

Discussion and conclusions

The present forest structure is result complex
relationship between trees with history different and
combined with influence factors such as habitats,
climate and disturbance (human interference, fires,
pests and diseases, etc.). Analysis positioning trees
with sizes and Competition conditions different at
different stages can be useful in interpreting the
evolutionary process current distribution pattern of
trees. According to Quercus brantii have one of the
largest habitats in the species oak vegetative of Zagros
and this species resistance against unfavorable
environmental conditions and have significant role in
soil and water conservation and wildlife habitat. but
unfortunately, due to human intervention in order to
grazing, uncontrolled cutting and agricultural
activities in Zagros forest destroyed many of these
species trees completely. According to awareness
from positioning trees efficient in understanding and
solving ecological problems and propose solutions
management, tried in this research in addition to
effect of destruction on Quercus brantii trees as
major species Zagros forests, also studied ability
indices and functions used in this research at

determination positioning trees.

In this research in other to investigate density
Quercus brantii trees in both before destruction and
after destruction used from distance average Quercus
brantii trees nearest neighbor like theirs. With use
from average can be easily different stands density
and or density of species trees in an area in different

stages determined and compared with each other.

2(r)]

inhibition process

Y

0 ro tree distance r

Fig. 2. Different modes pair correlation function

chart (Pommerening, 2002).
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Results obtained from Clark and Evans index for
Quercus brantii trees in study area in current status
(after destruction) showed between random and
cluster pattern. But considering cuted Quercus
brantii trees in range (before destruction) changed to
cluster pattern. Benefits Clark and Evans index can
point easily calculated and limited average results its
(0-2.149). Therefore application this index simply
enables when compared (Alijani, 2011). Noteworthy
point about with this index, low reliability it's in when
is investigated stands with cluster distribution (Kint
et al, 2000). A result obtained from index is similar
with results research Kunstler et al (2004) and Mouro
et al (2007) different species pattern oak introduced
cluster. positioning trees depends on various factors.
Positioning species through seed to resurgence is in
connection with the distribution pattern of seed
(Calvino-Cancela, 2002). Due to the heavy seed
Quercus brantii and seed fall trees under the weight
of their, there are expect cluster pattern. For species
their breeding done more by asexual methods such as
coppice (shoot) and sucker, deployed patterns is more
amount influenced initial pattern (Moeur et al. 1993).
(2004)
regeneration on them positioning. Fangliang et al

Also graz emphasized effect of tree
(1997) concluded with ecosystem development,
populations positioning changed from cluster to
random, In other words with increasing age trees and
reach maturity, reduced competition between
adjacent bases and trees indicate random pattern.
Also Moravie and Robert (2003) pointed important
role intraspecific competition as crucial factor in
determination spatial pattern of population. But
based on studies and observations in forest area case
study The important reason change positioning trees
from cluster to between random and cluster
uncontrolled harvesting Quercus brantii trees as fuel,
use fruit by indigenous people and overgrazing
livestock in this region. This subject cause open
spaces and empty and positioning trees were
conversion state between random and cluster. Kint et
al (2000) expressed in addition resulting changes
natural processes; management and intervention

were in stands also positioning change.

60

W After destruction

50

OB efore destruction
40

Frequency (™)

Ll

0 033 0.67 1

Uniform zngle indax distribution

Fig. 3. Distribution of values Uniform angle index
Quercus brantii species in two stages before

destruction and after it's.

Uniform angle index indicate random pattern for
Quercus brantii trees in ever two before and after
destruction reason natural forests. This index also has
high accuracy, so that research Hui et al (2007)
expressed Uniform angle index than other positioning
indices have higher ability. Pair correlation functions
the supplement previous indices, offers useful
information tree distribution. This function express
number pair Quercus brantii trees in distance
less than 5.1 m relative to each other are in stage after
destruction, have cluster pattern. But renewed
calculation this functions numeration cut trees(stage
before destruction) indicate pair Quercus brantii
trees are in distance of less than 4.5 meters of each
other have cluster pattern. Cutting trees and
reduction density it’s in area cause increase function
conditions (stage after

amount in current

destruction).

—— After destruction

—Before destruction

\

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15
Distance (M)

Fig. 4. Chart pair correlation functions Quercus
brantii trees in stages before destruction and after it’s

(the current situation).
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Understanding positioning different species is
important in recognition the behavior and dynamics
of ecological forest. Based on results observed indices
and function used in describe the current situation
positioning Quercus brantii trees and compare it with
past positioning this species have high ability. These
indices due to having benefits such as easily
measured, low cost and high accuracy are superior to
other methods (Pommerening, 2002; Aguirre et al.,
2003; Kint et al. 2003; Pommerening, 2006). With
using from this indices, can assessed effective
intervention and management on positioning forest
species and with use from obtained results payments
proper management of forest species in order to

protect their.

Reference

Aguirre O, Hui G, Gadow KV, Jimenez J. 2003.
An analysis of forest structure using neighborhood-
based variables. Forest Ecology and Management

183, 137-145.

Alijani V, Feghhi J, Zobeiri M, Marvi
Mohadjer. 2011. Quantifying the Spatial Structure in
Hyrcanian (Case Study:

Gorazbon District of Kheirud Forest-Noushahr-Iran)

Submountain  Forest

Journal of the Iranian Natural Resource, 111-125.

Calvino-Cancela M. 2002. Spatial patterns of seed
dispersal and seedling ecruitment in Corema album
(Empertaceae): the importance of unspecialized
dispersers for regeneration. Journal of Ecology 90,
775-784.

http://dx.doi.org/10.1046/j.1365-2745.2002.00711.X

Chao W.C, Wu SHH, Chao KJ. 2007. Distribution
Patterns of Tree Species in the Lanjenchi Lowland

Rain Forest. Taiwan 52(4), 343-361.

Corral JJ, Wehenkel C, Castelanos HA,
Vargas B, Dieguez U. 2010. A permutation test of
spatial randomness: application to nearest neighbor
indices in forest stands. Journal of Forest Research

15, 218-225.

10.1007/510310-010-0181-1

Erfanifard Y, Mahdian F. 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.

Fangliang H, Pierre L, Jamse. VL. 1997.
Distribution patterns of tree species in a Malaysian
tropical rain forest. Journal of Vegetation Science 8,
105-114.

http://dx.doi.org/10.2307/3237248

Getzin S, Dean C, He F, Trofymow JA,
Wiegand K, Wiegand T. 2006. Spatial patterns
and competition of tree species in a Douglas-fir
chronosequence on Vancouver Island. Journal of
Ecography 29, 671-682.

http://dx.doi.org/10.1111/j.2006.0906-7590.04675 X

Graz PF. 2004. The behavior of the species mingling
index Msp in relation to species dominance and
dispersion. European Journal of Forest Research
123, 87-92.

http://dx.doi.org/10.1007/s10342-004-0016-8

Han L, Wang H, Zhou Z, Li Z. 2008. Spatial
distribution pattern and dynamics of the primary
population in a natural Populus euphratica forest in
Tarim Basin, Xinjiang. Frontiers of Forestry in China

3(4), 456-461

Hui G, Li L, Zhonghua Z, Puxing D. 2007.
Comparison of methods in analysis of the tree spatial
distribution pattern. Acta Ecologica Sinica 27(11),

4717-4728.

Jayaraman K. 1999. A Statistical Manual for
Forestry Research, FORSPAFAO Publication 231 pp.
Dale, M. R. T., 1998. Spatial Pattern in Plant Ecology.
Cambridge University Press, 326 p.

4 | Farhadi et al.


http://dx.doi.org/10.1046/j.1365-2745.2002.00711.x
http://dx.doi.org/10.2307/3237248
http://dx.doi.org/10.1111/j.2006.0906-7590.04675.x
http://www.springer.com/life+sciences/forestry/journal/10342
http://dx.doi.org/10.1007/s10342-004-0016-8

J. Bio. & Env. Sci.

2013

Jazirehi MH, Ebrahimi Rostaghi M. 2003.
Silviculture in Zagros. University of Tehran Press,

560 p.

Kint V, Lust N, Ferris R, Olsthoorn AFM.
2000. Quantification of forest stand structure applied
to Scots Pine (Pinus Sylvestris L.) Forests.
Investigacion Agraria: Sistemas Recursos Forestales

1, 147-163.

Kint V, Van Meirvenne M, Nachtergale L,
Geudens G, Lust N. 2003. Spatial methods for
quantifying forest stand structure development: a
comparison between nearest neighbor indices and

variogram analysis. Forest Science 49, 36-49.

Kunstler G, T Curt, Lepart J. 2004. Spatial
pattern of beech (Fagus sylvatica L.) and oak
(Quercus pubescens Mill.) seedling in natural pine
(Pinus sylvestris L.) woodland. European Journal of
Forest Research 123, 331-337.
http://dx.doi.org/10.1007/510342-004-0048-0

Law R, Llian J, Burslem DFRP, Gratzer G,
Gunatilleke CVS, Gunatilleke IAUN.

Ecological information from spatial patterns of

20009.

plants: insights from point process theory (Essay

Review). Journal of Ecology 97, 616-628.

Legendra P, Fortin L. 1989. Spatial pattern and

ecological analysis Vegetation 80, 107-138.

Ludwing JA, Reynolds JF. 1988. Statistical
ecology: A primer on methods and computing John

Wiley & Sons, p. 337.

Marvie Mohadjer MR. 2006. Silviculture. Tehran
University Press. 387 p.

Moeur M. 1993. Characterizing spatial patterns of
tree using stem- mapped data. Forest science 39(4),

756-775.

Moravie M, Robert A. 2003. A model to assess
relationships between forest dynamics and spatial
structure. Journal of Vegetation Science 14, 823—
834.

http://dx.doi.org/10.1111/j.1654-1103.2003.tb02215.x

Motz K, Sterba H, Pommerening A. 2010.
Sampling measures of tree diversity. Forest Ecology
and Management 260, 1985-1996.
http://dx.doi.org/10.1016/j.foreco.2010.08.046

Mouro SM, Garcia LV, Maraifién T, Freitas H.
2007. Recruitment Patterns in a Mediterranean Oak
Forest: A Case Study Showing the Importance of the
Spatial Component. FOR. SCI 53(6), 645-652.

Neef T, Biging G, Dutra LV, Freits CC, Santos
JRD.

modeling spatial tree pattern in Amazonia. Revista

2005. Interferometric forest hegth for

Brasileaia de Catographic No-571, 2005. (ISSN 1808-
0936), 1621-1628.

Nuro aldini S, Eslam bonyad A, Por shakori F.
2012. Classification of the forest canopy on aerial
photographs using histological analysis (case study:

forest Taf Lorestan). Iranian Remote Sensing & GIS

3(4), 33-46

Pommerening A. 2002. Approaches to quantifying
forest structures. Forestry 3, 305-324.
http://dx.doi.org/10.1093/forestry/75.3.305

Pommerening A, Stoyan D. 2006. Edge-
correction needs in estimating indices of spatial forest
structure. Canadian Journal of Forest Research 36,
1723-1739.

http://dx.doi.org/10.1139/x06-060

Pommerening A. 2006a. Evaluating structural
indices by reversing forest structural analysis. Forest
Ecology and Management 224, 266-277.
http://dx.doi.org/10.1016/j.foreco.2005.12.039

56| Farhadi et al.


http://dx.doi.org/10.1007/s10342-004-0048-0
http://dx.doi.org/10.1111/j.1654-1103.2003.tb02215.x
http://dx.doi.org/10.1016/j.foreco.2010.08.046
http://dx.doi.org/10.1093/forestry/75.3.305
http://dx.doi.org/10.1139/x06-060
http://dx.doi.org/10.1016/j.foreco.2005.12.039

J. Bio. & Env. Sci.

2013

Scheoeder D. 2002. A Comparsion of Large-Scal
Spatiale Vegetation Pattern Following Clearcuts and
Fire in Ontario Boreal Forest, Forest Ecology and

Management 159, 217-230.

Wang J, Sharma BD, Li Y, Miller GW. 2009.
Modeling and validating spatial patterns of a 3D

stand generator for central Appalachian hardwood

forests. Computers and Electronics in Agriculture 68,

141-149.

Zenner EK, Peck JE. 2009. Characterizing
structural conditions in mature managed red pine:
spatial dependency of metrics and adequacy of plot

size. Forest ecology and Management 257, 311-320.

57| Farhadi et al.



