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Quantitative Analysis of Forest Types with Respect to Aspect in West Azarbaijan, Iran
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Abstract: The forests in Sardasht area in the West Azarbaijan Province were quantitatively studied in this
research. Based on Importance Value Index, in general, two types of forests have been identified: Quercus
libani Oliv. in the northern, northeastern and northwestern aspects and Quercus brantii Lindl. in the southern,
southeastern and southwestern and eastern aspects. The mean of vegetation crown percentage in Quercus
libani Oliv. and Quercus brantii Lindl. was accordingly: 28.4% and 24.9% and the density in the two types is
accordingly: 391.4 and 246.0 individual per hectare. The highest Importance Value Index among all the aspects
is related to Quercus libani (146.3). The least chord was observed from northern, northeastern and
northwestern aspects to south, southeastern, southwestern and southeastern and the most chord was
identified from northern aspects to northwestern and south aspects and from southeastern and southeastern
to eastern aspect.
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INTRODUCTION with respect to two factors: percentage of vegetation

The history and revolution of human has been classified into four types based on the percentage of the
always affected by vegetation. Vegetation of a region vegetation crown: density, semi-density, thin and
includes a collection of plant species and considering disturbance forests. Study of the vegetation was
ecology, it is greatly related to life form and frequency or descriptive in the past and merely included a list of
relative dominance of the greatest and most remarkable dominance types and their controlling factors. But today,
plants [1]. Plant ecologists are interested in identifying description and analysis of vegetation is formed within
vegetation species and their relation with environment, quantitative plant ecology which is performed in the
the distribution of plant associations and the effects of scientific inductive method. One of the vegetation
environmental factors on them, as well as the role of plant classification methods based on inductive method is the
association in transforming energy, Nutrition cycle and dominance method [2]. Dominance can be described
Succession of an ecosystem [2]. For this purpose, the first based on the following standards: Relative crown cover,
thing to do is to measure and simplify vegetation; the Density, Basal area or Importance Value Index.
history and record of vegetation ecology before 1960
proves the fact [3, 4]. Vegetation and various vegetation Importance index refers to a relative partnership of a
species were first described by Hombollt. It was in the 20 species in the whole association which is definedth

century when vegetation was studied more precisely and based on relative frequency, relative density and
its description was considered as a major means of relative dominance [8]. The numeric quantity of this
vegetation classification [3]. Wittaker [5] classified plant index is ranging from 0 to 300 for every species in the
associations by identifying Dominance types. Clements association. It is note worthy that two species with
classified vegetation in the northern America based on similar IVI index can indicate different quantities for
one or two dominance species in the site [2]. Daubenmire relative density, relative vegetation cover or relative
changed and corrected the method by Clements. He frequency. Another formula proposed for this index
considered up as well as down sides of the forest [6]. In is the collection of only two criteria of the above
Iran, Fattahi [7], in "New Concepts to Classify Zagros criteria [9], or the collection of over three of the
forests", classified forests based on dominance species above criteria [10].

cover and volume per hectare and the forests were
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MATERIALS AND METHODS

Study Area:
Site of Study and Method of Statistics: The study area is
located in North West of Iran in West Azerbaijan;
between (45° and 16´ and 52´´) and (45° and 29´ and 58´´)
eastern longitude   and   (36°   and   9´   and  45´´)  and
(36° and 25´ and 45´´) northern latitude (Fig. 1). The
considered  study  site covers an area of 320 hectares.
The altitude of the study area is from 1400 to 1950 meters
above sea level.

The terrain in most of the site is 25% to 60% and the
most parts of the peaks are composed of mortar and
andesite [11]. Different air masses from northwestern in
cold and hot seasons of the year affect the west of Iran.
The climate of the area is humid and cold based on
Emberger [12].

Methodology: The objective methodology and numerical
or quantitative  methods  are  used  in  the  study to Fig. 1: Situation of th e study area
reduce errors [13]. The number of 74 samples was used by
two-dimensional systematic sampling method with
random starting point in an area of 256 sq/m to identify
forest types (Fig. 2).

In the objective methodology, the number of samples
was defined by calculating diversity coefficient of the
number of tree species and acceptable errors in sampling
[2]. In each sample, the aspect, the diameter at breast
height, two crossed diameters of crown, the number of
individual and species were written down. The data about
the tree distribution was analyzed to identify abundance
(the number of individual of each species divided by the
total number of samples including the considered
species), density (the number of individual of each
species divided by the total number of samples),
frequency (the percentage of presence of each species in
the total number of samples) and dominance (the mean of
the Basal area in square meter per unit of area or the
percentage of vegetation crown per unit of area) and Fig. 2: Situation of transect and relelves in the site of
accordingly, its relative frequency, relative density and study (scale: 1/25000)
relative dominance in every geographical aspect and
considering addition of the above relative quantities, the
index of [IVI] was calculated for every tree species [14].
Then in every aspect, the species with the highest index
of [IVI] was selected as the tree species of that aspect.
The resemblance functions were used to identify the
degree of resemblance of the types; among the functions, Ccos: Chord Cos
the chord function (CRD) was identified suitable by Xik: Abundance of i  spices in k  sampling unit 
Reynolds and Ludwig [15]. Xij: Abundance of i  spices in j  sampling unit

th th

th th
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Table 1: Calculated values of forest type for northern aspect (Relative dominance (1) is calculated on the basis of basal area, Relative dominance (2): on the
basis of cover, IVI (1): on the basis of basal area and IVI (2): on the basis of cover)

Mean Basal area Percentage Relative Relative Relative Relative
Species Frequency Density (atm  256m ) cover (at 256m ) frequency density dominance (1) dominance (2) IVI(1) IVI(2)2 2 2

Quercus libani 91.67 11.67 0.014 92.72 55.00 90.37 14.89 0.930 160.3 146.3
Quercus infectoria 16.67 0.17 0.014 0.93 10.00 1.29 14.89 0.009 26.2 11.3
Quercus branti 16.67 0.25 0.028 2.26 10.00 1.94 29.79 0.023 41.7 12.0
Pyrus syriaca 25.00 0.42 0.018 1.92 15.00 3.23 19.15 0.019 37.9 18.3
Crataegus pontica 8.33 0.08 0.007 0.25 5.00 0.62 7.45 0.003 13.1 5.6
Pistacia atlantica 0 0 0 0 0 0 0 0 0 0
Acer monspessulanum
subsp. Cinerascencs 8.33 0.33 0.013 1.92 5.00 2.56 13.83 0.019 21.4 7.6

Total 166.67 12.92 0.095 100.00

CONCLUSION Value Index based on 97.8 vegetation cover and the index

16.2% of samples placed in the northern aspect, identified as the forest type of this aspect. The index of
17.6% in the southern aspect, 12.1% in the eastern aspect, other species has low index due to low relative density
20.3% in the northeastern aspect, 9.5% in the northeastern and relative dominance based on vegetation cover. In the
aspect, 13.5% in the southwestern aspect and 10.8% in southern aspect, the species of Quercus brantii with
the southeastern aspect. The species of Quercus libani, Importance Value Index based on 105.8 vegetation cover
Pyrus syriaca and Quercus brantii were observed in all and the index based on 120.6 Basal area has the highest
aspects. The species of Quercus infectoria are seen in all IVI and it is identified as the forest type of this aspect.
aspects except for the southwestern aspect. The species The index of other species has lower index due to low
of Crataegus pontica are seen in all aspects except for the relative dominance and relative density based on
southwestern aspect. The species of Pistacia atlantica vegetation cover. In the southeastern aspect, the species
was not seen in the northern, northeastern and of Quercus brantii with Importance Value index based on
southwestern aspects. The species of Acer 117.6 vegetation cover and the index based on 126.0 Basal
monspessulanum subsp. cinerascens was not seen in the area has the highest IVI and it is identified as the forest
southeastern, northeastern, southern and southwestern type of this aspect. The index of other species has lower
aspects. In the northern aspect, the species of Quercus index due to low relative density and relative dominance
libani with Importance Value Index based on 146.3 based on vegetation cover. In the southwestern aspect,
vegetation cover and the index based on 160.3 Basal area the species of Quercus brantii with Importance Value
had the highest IVI and known as the forest type of this Index based on 79.8 vegetation cover and the index based
aspect. The IVI of other species indicates a remarkable on 104/7 Basal area has the highest IVI and it is identified
difference with IVI of Quercus libani due to the low as the forest type of this aspect. The species of Pyrus
relative density and relative abundance (Table 1). In the syriaca with Importance Value Index based on 71.1
northeastern aspect, the species of Quercus libani with vegetation  cover  is  identified  as  the  second
Importance Value Index based on 105.3 vegetation cover dominance species in this aspect and the species of
and IVI based on 122.6 Basal area has the highest IVI and Crataegus pontica and Quercus libani sit in next places.
it is identified as a forest type of this aspect. The IVI of The northern, northeastern and northwestern aspects
other species indicates a remarkable difference with IVI of with Quercus libani type, have the Basal area mean of
Quercus libani due to the low relative density. In the 0.74 sq/m per hectare and the southern, southeastern,
northwestern aspect, the species of Quercus libani with southwestern and eastern aspects with Quercus brantii
Importance Value index based on 133.9 vegetation cover type have the Basal area mean of 0.78 sq/m per hectare
and the index based on 158.8 Basal area had the highest and it indicates older trees of this type than the previous
IVI and it is identified as the forest type of this aspect. type. The mean of vegetation cover is 28.3% or 25/4 sq/m
The index of other species indicates very low index due to per hectare in forest type of Quercus libani and 24.9% or
low relative density, relative abundance and relative 22.9 sq/m per hectare in the type of Quercus brantii and
dominance based on vegetation cover. In the eastern in the range of figures, the total vegetation cover for
aspect, the species of Quercus brantii with Importance Quercus   brantii   and   the  mild  regions  in the world is

based on 106.9 Basal area has the highest IVI and it is
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12/2-83/8 sq/m per hectare [16, 17]. The total density in in the calculations and in this way, the subjective effects
Quercus libani is 10.02 bases per 256 sq/m or 391.4 bases were eliminated. The findings of this research indicated
per hectare and it is 6.3 bases per 256 sq/m per hectare in that two forest types can be generally identified in the
the Quercus brantii forest type and in comparison with region:
the density of forests in the mild regions of 350-2840
bases  per hectare  [16],  it  is placed in the lower foot. The Quercus libani forest type located in the
The coefficient of Chord was used to be certain of northern, northwestern and northeastern aspects.
distinction of the forest types. The coefficient ranges from The Quercus brantii forest types located in the
0 to 1.4. The average Chord was 0.19 between Quercus southern, southeastern, southwestern and eastern.
libani types located in northern, northeastern and
northwestern aspects and it shows fewer chords. The species of Quercus libani with the highest IVI
Therefore, these three types can be identified and index has the most importance based on both 146.3
considered as a forest type. The average Chord was 0.35 vegetation cover and 160.3 Basal area and after that the
between Quercus brantii types located in southern, species of Quercus brantii with Importance Value Index
southwestern, southeastern and eastern aspects and in based on 117.6 vegetation cover and 126.0 Basal area is
this case, with respect to fewer Chords, the four types can placed in the second place. The effect of aspect was
be considered as one type. The average chord was 1.21 studied by numerous researchers to distinct forest types
between Quercus libani types located in northern, [18, 19]. Fattahi [20] identified the Quercus libani mostly
northeastern and northwestern aspects with Quercus in the northern aspects and limitedly in the southern
brantii types located in southern, southwestern, aspects and introduced Quercus libani as the dominance
southeastern and eastern aspects and it indicates a more species of this type. Fattahi [21] knows the distribution of
chord; therefore, these types can not be differed and Quercus libani in all aspects and it indicates the
eventually, the two Quercus libani forest types located in ecological patience of this species. Maroofi [11] based on
the north, northeastern and northwesters aspects and his studies in Baneh and Marivan referred to location of
Quercus brantii types located in southern, southwestern, Quercus brantii type in the southern aspects and
southeastern and eastern aspects can not be considered. Quercus libani in the northern aspects. In this research,

DISCUSSION types and it is proved because it is objective. Certainly, it

To reduce errors and increase care to identify forest found in the northern, northeastern and northwestern
types, the objective method was found suitable. In this aspects and the species seem the need to semi-shadow
method, the importance Value Index was used where and humid condition. The Quercus brantii type is
important factors such as relative abundance, relative exclusively found in the southern, southeastern,
density and relative dominance were considered based on southwestern and eastern aspects; the study in Dar-e
Basal area and vegetation cover. It is certain that Badam forest indicates high flexibility of this species
considering such index is more precise than using only regarding presence in different geographical aspects [22].
one factor. In classification of oak forests in the west, At the end, it can be declared that this research can open
Fattahi [7] used three criteria one of which was the a way to the classification of Zagros forests for over 1150
vegetation cover percentage. The findings of his research kilometers long and its exclusive conditions including
indicates that the existence of semi-density forests with climatic, soil and geographical conditions which shall be
25% to 50% vegetation cover in the northern slope which internationally considered more than before to discover
accords with the findings of this research, (the existence the current status of these valuable forests [20] and
of Quercus libani type with a mean of 28.3% vegetation identify the forest type.
cover in the northern major and minor aspects). In the
southern aspects, Quercus brantii type with the mean of ACKNOWLEDGEMENT
24.9% vegetation cover was classified as part of thin
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the effect of aspects was observed in distinction of forest

can be declared that Quercus libani type is exclusively
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