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dispersion and levels of development of horticultural indicators have been measured by different
methods of factor analysis and cluster analysis as well as HDI method. Cluster analysis and HDI
in geographical studies In this study, an attempt has been made to study the spatial distribution of
horticultural indicators in 30 provinces of the country in terms of development. For this purpose,
22 normalized variables were studied. They selected 4 factors that contain 87% of the information

Keywords: of primary variables and then based on these four factors, different provinces of the country were
Spatial analysis, classified into 5 homogeneous clusters and to measure its development by Horticultural
Leveling, development index method, agricultural development index. It has been used that the most

Horticulture,
Factor analysis,
Cluster analysis.

developed province in terms of horticulture is Isfahan with HDI 0.37% and the most deprived
provinces of Bushehr and Qom with HDI is 0.94%.
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Extended Abstract

1. Introduction

Every society is constantly changing and
development is one of the types of change.
Development does not happen by chance but is a
premeditated and conscious change (Ismaili, Reza:
2006). Agriculture is currently one of the most
important economic sectors of the country. The
agricultural sector has played an important role in
the early stages of the economic development
process, as far as providing the increasing demands

for agricultural products, providing an important
part of the foreign exchange needs through the
export of agricultural products, providing an
important part of the manpower needed by the
industry and providing the required capital. The
needs of industries and the cost of social
infrastructure and rural development are the
responsibility of the agricultural sector (Mansouri,
Selah Chini, 2015).
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2. Methods and Material

Cluster analysis is one of the multivariate statistical
methods whose purpose is classification in the form
of a cluster structure. Cluster analysis is one of the
widely used methods in regional geography studies.
It is a method for the stratification of regions, cities,
villages, etc. In this research, instead of 3 indicators
(life expectancy, literacy rate, and per capita
income), agricultural development indicators have
been used to rank the provinces of the country.
First, by considering each of the 22 variables,
relevant calculations were made. The position of the
country's provinces in each of the determining
factors is because of which factor plays a key role
in the development or deprivation of each region so
that more attention is paid to fixing or adjusting or
assigning new facilities. Then the amount of
deprivation of each region is calculated. In the
current analysis, 22 indicators or variables and 30
observations or provinces were examined, and these
variables are in  demographic-geographical,
agricultural, and economic groups.

3. Results and Discussion

First, 22 indicators were used to measure the level
of development of the country's provinces using the
method of dividing by the average and the method
of principal components. In the discussion of
development measurement, if only one index or
indices with the same scale are used, it is easy to
judge the situation of each region. But the problem
arises when we are faced with a multivariate
analysis and want to convert several indicators into
a composite index so that we can easily compare the
studied geographical units with each other. Since
the indices used do not have a common scale, it is
not possible to add these indices with different
scales and convert them into a composite index. For
this reason, it is necessary to convert these
indicators into unscaled units so that it is possible to
sum them up (Kalantari: 2011). The indicators used
have been selected in consultation with experts to
represent the level of agricultural development
among the studied provinces.

To analyze the factor analysis of horticulture
development indicators, 4 effective factors in
development that cover 87% of the variance were

identified and named. Then these four factors were
included in the cluster analysis. To validate the
cluster analysis, the optimal number of clusters
using the Cophentic correlation coefficient has been
used. The lowest correlation value also belongs to
the Gower method and the method of connecting
the nearest neighbor. Using the tree dendro gram,
the provinces of the country were grouped into 5
homogeneous clusters in terms of four main factors
in factor analysis. Then, to better understand the
state of horticulture in the provinces of the country,
the provinces have been classified into 5 levels
(fully  developed, developed, developing,
underprivileged, and completely underprivileged),
which in this research instead of 3 indicators
Comment In the method used by the United Nations
(HDI), 22 indicators have been used in different
geographical-economic-agricultural, demographic
fields, and then for the grouping of the horticulture
development index, two methods + SD and also k-
cluster analysis have been used. cluster mean is
used.

4. Conclusion

In the current research, different provinces of the
country were investigated in terms of the
development levels of horticulture indicators with
the methods of factor analysis and cluster analysis
as well as the HDI method. The four factors
selected in the factor analysis contain about 87.92%
of the information of the primary variables, which is
the factor of economic agriculture index and alone
transmits 40.45% of the information, and this factor
plays a much more effective role than the 3 factors.
has another After the above factor, there is the
geographical-economic factor, which has the
highest special value of 3.96. Then, to measure the
development of the provinces based on the
horticulture development indicators, the method
(HDI) of the level of development and the level of
deprivation has been used, and then by using SD+
and also k=mean clustering, their clusters are
divided into five clusters. It was classified from
fully developed to completely deprived, and
according to this index, the most developed
province in  Mazandaran province, whose
development index is closer to zero, and Bushehr,
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Qom, and Sistan and Baluchistan provinces with a
development index. 0.92% is among the most
deprived provinces in terms of the horticulture
development index. The results obtained from the
classification of provinces based on hierarchical
clustering using four factors, the classification of
provinces using sd+ and also k=mean cluster
clustering show that Mazandaran in all 3 The
analysis is placed in one cluster (fully developed)
and Bushehr, Qom, and Sistan and Baluchistan are
also placed in the same category (completely
deprived) in all 3 analyses. The provinces of
Bushehr, Qom, Sistan, and Baluchistan are located
in areas with low rainfall and unsuitable lands. The

Golestan, Gilan, and Razavi Khorasan. The
developing provinces are Semnan, West Azarbaijan,
East Azarbaijan, Lorestan, and Kermanshah.
Excluded provinces include the provinces of South
Khorasan, Hormozgan, Khuzestan, Hamedan,
Markazi, Kurdistan, Yazd, Qazvin, Zanjan, Ardabil,
Kohgluye, and Boyer Ahmad, North Khorasan,
Illam, Chahar Mahal o Bakhtiari and it is necessary
to create a suitable platform and improve the
development indicators of horticulture, provide the
environment for the growth and development of
agriculture in these provinces and achieve higher
levels of development.

Keywords: Spatial analysis, Stratification, Horticulture,

developed provinces include Kerman, Fars, Factor analysis, Cluster analysis.
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