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Abstract

Purpose: The ever-growing population and issues related to water scarcity for developing
agricultural lands raised concerns about supplying needed water. The studied area has faced
several droughts from 2006 on, and such climatic drought has shown its consequences in
economic situation of villages in the area, in addition to reduced amount of rainfall. The present
study aims to investigate the effects of the drought on the rural economic structure of the studied
area, and recommend strategies and solutions for development adapted to drought and water
scarcity conditions in the region in order to be assured of rural livelihoods based on capabilities
of the region.

Methods: This study is a descriptive-analytic and causal-field study. Considering the region’s
total population (1809 persons), 317 questionnaires were completed by the inhabitants of two
villages of Azaran and Varkan in the studied area. Gis and SPSS softwares were also used for
statistical analyses (factor analysis model).

Result: The results gained from the factor analysis of the effects of the drought on the economic
dimensions in the region can be categorized into 5 major components, which have 54.452%,
21.271%, 10.112%, 10.031%, and 4.001% variance, respectively. To develop agriculture and
reduce the impacts of such crisis on the economy of the region, three main strategies were
presented using factor analysis and the extracted components with variances of 27.113%,
25.241%, and 23.930%.

Keywords: Development of rural areas, Drought, Economic impacts, Factor analysis, Rura
district of Golab.
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1. INTRODUCTION
1.1. Problem Statement

The drought occurs when the amount of
rainfal is less than the long-term average
precipitation in the region, (Kaviani, Alikhani,
1999. 576). Drought is considered as one of
inevitable and damaging features of Iran's
climate and it is happening frequently in our
country. Meanwhile villages have suffered the
most damages because of their dependence on
the natural resources including water. The
dependency of rural economy on agriculture in
the country and the region, on the one hand,
and the direct relationship of agricultura
products with water resources and rainfall, on
the other hand, have imposed the most damages
to rural households. One of the first
consequences of this phenomenon is the
pressure imposed on water resources and
aquifers and their reduced natura feeding
(Davarpanah, 2001. 2). Of other losses by such
natural disasters can be addressed to threatened
environment, intensified desertification, and
loss of biodiversity and the lack of
revitalization of flora and fauna in short time
(Rostamifar, 1997; 25). Of the natural accidents
and disasters affected the human population in
recent decades, the frequency and severity of
drought has imposed more losses than other
natural disasters (Wilhite, 1993; 137).

The studied area, rural district of Golab, is
located in the county of Kashan in an arid
climate and its life is depending on surface and
especialy underground water resources in the
area. In recent years, this area is faced the
problem of water scarcity. The present study
has been conducted regarding the problems
caused by drought in the region, and seeks to
investigate at first the possibility of
continuation.

1.2. Background Review

Sadeh & Mokhtari in 2007 examined the
socia and economic implications of drought
on rura households in the province of Sistan.
The purpose of their study was to investigate
the effects and consequences of drought on
employment, income and investment in
agricultural  sector, food security and

migration. In examining economical and social
consequences, it was studied factors such as
income rate, farm income, area under
cultivation and livestock numbers, aso in
another study, Rezaie, Mahmoud Hosseini &
Sharifi 2010 analyzed and explained the
impact of drought on rura districts of the
province of Zanjan (a case study of the village
of Haj Arash). The results from factor
analysis showed that the drought impacts on
Hajj Arash village can be classified into three
categories. economic, environmental and
socia - psychological factors. Also Sharafi &
Zarafshani 2011 came in his paper to the
conclusion that wheat farmers have been faced
the most and the least losses by the drought in
Ravansar and Kermanshah, respectively and
Kiani 2012 examined aso economical and
socia effects by the crisis of water resources
in the river basin of Zayandeh Rood in the east
plain of Isfahan province. The results reveaed
that this phenomenon impacts the structure of
the river basin of Zayandeh Rood. And finaly,
the study offered some strategies to reduce the
effects of water scarcity in this area. In another
study of Rahmaniyan in 1999 also studied the
issue and concluded that this crisis can not be
easily passed with minimal losses with no
programs about the drought. Undesirable
consequences resulted from this crisis can be
reduced by applying different programs and
experiences of other countries, Holden and
Shiferaw 2004 concluded in their study on the
effects of drought that household welfare was
more influenced by the effects of drought on
prices of livestock and agricultural products
than its direct effects, also Kenny in 2008
focused in his study on the social impacts of
drought, and addressed to issues such as
physical and psychological stress, anxiety and
depression, family conflicts, reduced quality of
life, increased immigration, overall increase in
poverty, as the most important social
consequences caused by drought and Tian Yu,
(2010) concluded in his study entitled “Can
American ceredls tolerate the drought?’ that
grains suffered the highest losses caused by
drought and it increased over time, whether in
terms of quantity or a percentage of average
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yields. Berry 2011 have stressed in their study
that farmers’ mental health was jeopardized by
drought and rural development programs had
positive effects on increased flexibility and
ability to cope with chronic negative effects of
drought in rural areas in this county also
Expressing in his paper, Al-Maghrebi (2012)
found out by variance anaysis of his study’s
data that different osmotic potential affects
significantly all parameters except the heavy
weight of roots. Whereas al growth
parameters, sowing and germination (except
number of roots under examination) can be
used in research and laboratory experiments as
optional parameters to distinguish between
tolerance and sensitive plantations under
drought’s stress. Apparently these parameters
are suitable for testing and evaluation of
plantations under drought’s stress. In another
study Kim & Austin (2013) investigated the
drought and the future of rura communitiesin
his paper. The results of their study forecast
opportunities and challenges for adaptation to
climate changes in the region of Victoria,
Australia. And it is not merely a drought but it
has some impacts on water resources and
agriculture leading to economic and
environmental crisisin the region.
2. METHODOLOGY
2.1. Studied area

Rural district Golab is located in the district
of Barzak, the county of Kashan, Isfahan
province, at 33° and 49' north and 51° 33' east
to Greenwich midday. According to census in
2012, this rural district has a population of
about 6071 people (www.wikimapia.org, Iran
Organization of Statistics, 2012). The district
has 8 villages of which it was chosen 2
villages of Azaran and Varkan because of their
Located in a desert area and More dry weather
dominates the lack of height in this area has
been aggravating the drought situation, greater
susceptibility to drought. These two villages
have 591 households and a population of 1809
peoples.

Because of the domination of arid climate
and desert parameters in the region, there are
several smal rivers located in the region

running in cold seasons and used as a source
of supplying water but it is not enough
(Geranmayeh Poor, 2012).

Agriculture is one of the most important
and fundamental activities in the region. In
general, of the rura residents in the region,
73.3%, 13.9%, 6.9%, 4% are farmers, free
workers, self — employment, manufacturing
workers and employees, respectively, and only
2% of them are practicing rural activities. The
district of Barzak possesses 20 springs, 7
subterranean canals, and 3 wells. The current
water applied in the agricultural sector in the
region is provided by subterranean canals and
springs.

2.2. Materials & Methods

The study was of applied in terms of

purpose, and of descriptive-analytic in term of
method. Data was collected in a documentary
and field (by questionnaire) method.
The statistical population consisted of 317
questionnaires, completed randomly in two
parts. the drought effects on the economic
structure of the rural areas in the region and
strategies to cope and reduce the effects of
drought on agriculture in the region. Its
validity. was done nominaly and through
interviews with experts and the reliability
coefficient of the economic factors (31 items)
was calculated as 0.794 using Cronbach’s
apha Data was analyzed based on factor
analysis by multivariate analysis method in
order both to reduce the data and to refine the
relevant variables and to be achieved
significant infrastructural components also As
SPI index is used to show the region's status.
Chance of precipitation SPl index based on
time (week, month, year) is built and used in
the planning of drought. It gives the necessary
knowledge about the drought is the SPI
represents drought, drought indices are used to
express a little drought. Using these indicators,
information about the beginning, end and
intensity of droughts are different in time and
space scales.
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Figure 1. The study area
(Source: Statistics Center of Iran)

3. THEORETICAL FRAMEWORK
3.1. Rainfall and drought in the region
According to a report submitted by the
governor of the province, the county of Kashan
has faced its seventh year of drought.
Accordingly, the discharge rate of aqueducts
and fountains in this county is 4807 liters per
second. This figure reduced to 2676 liters per
second in the crop year 2012. The discharge
rate of aqueducts and fountains have falen
more than 44% in this county. Reduced
rainfall and poor distribution of rainfall during
the crop years are of the main reasons for the
recent droughts. Because of the drought, over
624 acres of gardens dried up and 1176 acres
of lands produced nothing or faced a reduction
in the products by 80% (Zylay, 2012).
Moreover, more than 2072 acres of arable
lands in the county were not cultivated in the
crop years 2012 and 2013 because of the
drought. Drought crisis began in the region in
2005, and the severity and losses resulted from
the drought influenced the region, especialy
the rura areas, much worse, so that the
inhabitants of rural areas have been in serious

trouble to supply their drinking water. The
trend of the drought can be studied based on
the rainfall pattern in a period from 2006 to
2012, the status of drought in the county in
2012-2013 and During the years 2006-2012 The
rate of average rainfall in the county of Kashan
is 115-147 mm, indicating a reduction of
rainfall during this period, and it has affected
greatly the economy, especially the
agriculture, in the rural areas of Kashan county
including the district Barzak. To review the
drought situation in the area of statistical data on
rainfall collected from 1985 to 2010 and then the
SPI is calculated each year and the situation in the
region in terms of wet and dry years marked using
the average precipitation over a period of 6 years
we have drawn a map of rainfall and drought
conditions in the region. The map of drought
reveals this situation very well, so that the
studied area has faced a reduction of 20%-45%
in the rainfall and a moderate drought. To
analyze the economic variables such as income
rural households, quality of life, employment,
cultivation and .... variables using factor analysis
and Varimax rotation was carried out among 31
economic factors in their questionnaire 5 the major
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factor is reduced and then naming them through the 5 factors have been economic.
the loading of each variable at the time, was named

The drought in the region

T
137%

Figure 2. The drought in the region by index SPI
(Source: Statistics Center of Iran)
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Figure3. Map of rainfall with an average rainfall in mm between 2006 and 2012
(Source: Climate Organization of Kashsn County- re drawing)
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The region drought in period 2012-2013
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Figure 4. The region's drought in between 2012 and 2013
(Source: Climate Organization of Kashsn County- re drawing)

4. DISCUSSION

4.1. Factor analysis of the drought
effects on economic structure of rural
area in the studied region:

Based on the findings the KMO value for
the effects of drought on the economy is equal
to 0.634, and its Bartlett Eigen value is 71.52,
which is at significant level of 99% Table (1),
indicating the suitability of the data for the
factor analysis. The factor anaysis on the
drought effects on the economy led to 5
factors. The obtained factors and their Eigen
values and variance percentage are shown in
Table (2). The factors were named at Table (3)
according to the nature and conceptua
relationship of reasons for each factor. Based
on the findings from Table (2), the first factor
income and investment with Eigen value of
15.340% determines 54.452% of the whole
variance. The second factor, i.e. quality of life
with Eigen value of 10.916 specifies 21.371%
of variance. The employment is the third factor

with Eigen value of 8.055 defines 10.112% of
variance. The fourth factor is the agriculture
with Eigen value of 6.281 and determines
10.031% of variance. And findly, the fifth
factor, that is economic losses with Eigen
value of 5.026 specifies 4.001% of variance. In
genera, above 5 factors determine the variance
by 99.967%, indicating a high percentage of
variance explained by these factors. But the
drought effects on the economic structure of
the rural areas in the region have been resulted
from the factors shown in Table 3, assuming
the variables with factor loadings greater than
0.54 after the rotation of factors according to
Varimax method and denominating them.
Economic structure, including variables such
as income, investment, employment and
ultimately the well-being of the economic and
other fields. Therefore, after the 31 economic
factors and more effective questionnaire for
the 5 mgor factor is selected, you can see the
resultsin Table 3.
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Tablel. the KMO and Bartlett drought effects on the economy
(Source: Research Finding, 2015)

KMO Bartlett

Significant level.

634/0 52/71

00/0

Table2. Factors extracted from factor analysis of the effects of drought on the economy
(Source: Research Finding, 2015)

Operating Eigenvalues Percent of the variance The cumulative frequency of variance
first 340/15 452/54 54/452
second 916/10 37121 75/723
third 055/8 112/10 85/835
fourth 281/6 031/10 95/866
fifth 026/5 001/4 99/967

Table 3. Factor loadings for each of the variables obtained from the rotation matrix

(impact of drought on ...)
(Source: Research Finding, 2015)

Operating Name The effects of drought on rural economic structure of the region flégtag
Income 0.786
Capital stock 0.613
Miscellaneous revenues 0.581
Income and Investment risk 0.534
Investing The cost of water supply 0.825
Investment in agriculture 0. 666
Incentivesto invest in agriculture 0.479
Low wages, lack of employment opportunities 0.779
Quiality of life Displacement unwanted workplace 0.763
Purchasing power of the rural 0.491
Reliance on government aid and subsidies 0.624
The price of land and gardens 0.591
Selling prices of agricultural products
Diversification of rural employment (reverse)
Restructuring of employment in rural aress. 0.456
Occupation Turning to urban jobs as workers 0.668
Employment opportunities in the agricultural sector 0. 750
Widespread unemployment 0.685
. Changes in cropping patterns (product) to reverse

Agriculture Performance of agricultural production 0. 764
Cultivation 0.731
Operation the gardens 0. 656
Of Animal Production 0.677
Animal Diseases 0/493

Plant pests and diseases
Agricultural debt 0.624
Economic damage Prices of production inputs (fertilizers, seeds, pesticides, etc.) 0.791
Supply of production inputs 0.730
Damage to livestock production 0.475
Number of livestock 0.514
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4.2. Factor analysis of solutions to cope and
reduce the drought effects on agriculture
sector in the region:

According to the results presented in Table (4),
KMO vaue for a set of strategies and solutions to
cope and reduce the drought effects on the
agriculture in the region id equd to 0.763, and its
Bartlett vdue is 784.459 at a sgnificance leve of
99% (Table 4), indicating the suitability of the
sudied collection for factor andysis. It was used
the factor analysisin order to classify thefactorsin
accordance with the theoretical framework of the
study, and because so many factors were extracted,

the Eigen value greater than one was considered as
the criterion. The extracted factors with their Eigen
vaues are shown in Table (5). According to Table
(5), the firg factor with Eigen vaue of 11.08
determines 27.113% of variance, followed by the
second factor with Eigen value of 9.88 indicating
25.241% of variance. Findly, the third factor with
Eigen vadue of 8.53 indicates 23.930% of variance.
Above three factors indicate atogether 76.284% of
vaiance. The podtion of varigbles in factors
gregter than 0.54 after the rotation of the factorsin
Varimax method and denominating factors are as
described in Table (6).

Table 4. The KMO and Bartlett of solutions
(Source: Research Finding, 2015)

KMO

Bartlett

Significant level

0.763

450.784

0.000

Table 5. Factors extracted from factor analysis and mitigate the effects of drought on agricultural coping strategies

(Source: Research Finding, 2015)

Operating Eigenvaues Percent of the variance The cumulative frequency of variance
first 11. 08 27.113 27.113
second 9.88 25.241 52.354
third 8.53 23.930 76.284

Table 6. Factor analysis of the work and techniques of combat and mitigate the effects of drought on agricultural

(Source: Research Finding, 2015)

Operating Name the effects of drought on agriculture Load factor
Irrigation techniques 0.853
Management of Water How to transfer water from irrigation canals 0.731
Resources and Change the water 0.501
Irrigation Use of water in the stream channels and prevent split 0. 667
Prevent loss of surface runoff 0.779
Management and Create alocal organization to monitor water sharing 0.821
institutional capacity Collect water to protect water resources 0.931
building And modification projectsin livestock breeding 0. 647
Land Consolidation -
Change the pattern of crops resistant to drought and salinity 0.653
Land leveling 0.504
Rivers coverage 0.781
Using the model of several Cultivation 0.793
Intensive cultivation per hectare 0.623
Effective techniques to Lack of culturein times of drought -
counter and mitigate the Use sand 0.675
effects of drought . The use of straw 0.820
Construction of water supply and storage pool 0.779
Planting treesin deep 0. 665
Use nylon and spread it on the ground 0.924
Greenhouses and planting vegetables 0.737
The use of nitrogen fertilizers 0.557
Restoration and repair fields 0.702
Observe crop rotation. 0.915
Replace heavy livestock animals Light 0.668
Reducing the area under cultivation 0.459
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5. CONCLUSION

Rainfal trends in Iran show that this
country is going toward arid condition, and
it should be accordingly considered plans
and programs to manage the water
resources.

Indeed, given the current situation and
trends, the importance of appropriate usage
and exploitation of resources will be
crucia. In fact, the drought as a national
disaster in itself is a complex phenomenon,
and the effective management to reduce the
relevant impacts necessitates a
comprehensive approach both in terms of
identifying key reasons and causes of
vulnerability and in terms of planning and
following up the appropriate strategies in
environmental management of this crisisin
the light of aholistic approach in al aress.

The findings of this study indicate
regarding the effects of drought on
economic structure of rural areas that the
life of rural residents is faced various
effects of such phenomenon. Such effects
were investigated, of which the factors
income and investment with 54.452% of
variance have the greatest effect on the
drought in the region.  Undoubtedly,
research and planning to deal with and to
reduce the effects of drought is not limited
only to recognizing the causes and effects
of the drought, but after determining the
chain of cause - effect of the drought crisis
in various dimensions, it is time to find a
solution to eliminate or reduce the impacts
of above causes, the severity and intensity
of resulted impacts and outcomes. It will be
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