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Abstract: the main issue in water management is how to meet the needs of a growing population without sacrificing the sustainability of freshwater
resources, which are both limited and vulnerable. The development of new technologies for groundwater exploitation consequent to increased demand
has led to the overdraft of groundwater resources and thus, many environmental problems. Similarly, Rafsanjan Plain has faced extensive groundwater
extraction, most of which is used for pistachio as the only crop produced in the area. Therefore, the agricultural sector has a crucial role in a water crisis.
The purpose this study was to investigate the role of agriculture in Rafsanjan’s groundwater governance. Necessary information for this purpose was
collected through interview and observation techniques as well as studying statistics and relevant documents. The method used in this research was a
focus group to answer questions. A total of a number of 15 agricultural experts from public and private sectors were selected by purposive sampling
method and categorized into four groups to respond the survey questions. Study results show that currently, Rafsanjan plain, the first step to achieving
local governance is to form local organizations that are linked to the government, the members of which are selected by local leaders and from people
who are dependable by the public. These organizations need education and support from the government in order to strengthen their activities.
Index Terms: groundwater governance, Rafsanjan, agriculture sector, water resources
————————————————————

1 INTRODUCTION
The definition of sustainable agriculture as ―the ability of
farming systems to continue into the future‖ implies that
sustainable agriculture must preserve the ability to farm and
produce food into the foreseeable future, without reducing the
available options for following generations [1]. Achieving
sustainable agriculture needs sustainable water resources
management. Maintaining sustainable water resources
depends on the society’s vision of it being possible and having
the freedom to sustain it [2]. Ostrom, 1993 discusses that a
set of rules are necessary for governance to achieve policy
objectives related to sustainability [3]. The problem of
deteriorated groundwater’s resources is well known in Iran,
thus, many responses have already been employed to this
situation. Groundwater overdraft for irrigation is a major factor
that has caused severe water shortages and land subsidence
in Rafsanjan as well as many other regions in Iran. The
average amount of annual precipitation falling over Kerman
Province is about 25 billion cubic meters, 75% of which is
immediately lost due to aridity and high evaporation [4]
According to the latest data, there are 29417 deep and semideep wells, 1930 Qantas and 1171 springs in Kerman.
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Over 95% of groundwater extraction is for agriculture
consumption [5]. The Rafsanjan aquifer is one of the most
critical water resources in Iran. Every year, the groundwater
level falls 75 centimeters in this area, which means an average
154 million cubic meters groundwater overdraft [6] The total
number of wells is 1183 in the county of Rafsanjan, of which
23 are extracted for municipal drinking water, 41 for rural
drinking water, 10 for green landscapes, 88 for industrial use
and finally 1020 for irrigation, 980 of which are actively used
[5]. Total annual discharge is estimated 623.418 MCM from
wells, and 69.820 MCM from 148 Qantas, the most of which
(666.138 MCM) is extracted for irrigation [7]. Babaeian (2014)
has pointed out the poor efficiency of agriculture by showing
the region's heavy dependence on groundwater resources
(96.3%) and the majority of groundwater consumed by
agriculture (94.3), which gradually 96.3% of this amount is
used for pistachio production [8]. By analyzing the marginal
variation of economic indicators as well as an employment
condition, Babaeian (2014) has shown that strong economic
incentives have focused on short-term benefits rather than
long-term strategic benefits of water resources. In 2001, highgrade cultivated lands are 86300 hectares while the whole
area cultivated for pistachio is 108900 hectares. The condition
was same in 2006 [8]. When cultivation area exceeds the
desired extent, groundwater resource limitations including
quantity, quality, and consequent land subsidence increase.
Thus, a detailed study on the role of Agriculture is essential.

2 RAFSANJAN STUDY AREA
Rafsanjan study area is part of Dranjyr- Saghand Desert Basin
which is it, a sub-basin of Central Iran Plateau. Rafsanjan is
located at the southeast of Iran and the northwest of Kerman
Province. The study area of Rafsanjan stretches 12421 Km2
and between 1400m and 1500m altitudes, from 30 ° 54 '32 °
56 longitudes to latitude '15 ° 31 '52 ° 29 [9]. Rafsanjan Plain
receives average annual precipitation of 90 mm. However, this
amount has not occurred during recent years because of
drought. Meanwhile, average annual evaporation from free
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surface is more than three meters in Rafsanjan [10].

Figure 2: Cumulative average groundwater level changes
from inception
Figure 1: The location of Rafsanjan plain
Increasing population has led to the development of fruit
gardens mainly pistachio orchards. Thus, Qantas was no
longer sufficient for water supply and well exploitation started.
The first wells were drilled in the aquifer before 1970, gradually
increasing over time to reach present condition [11]. Rafsanjan
has a particular cultural, social, economic and political
condition in Kerman Province and the main income of people
is from selling pistachio. Stating 80’000 hectares of pistachio
providing 85% of people’s income from the agricultural sector
[11]. Development of pistachio orchards, skyrocket the number
of wells in Kerman, causing the level of groundwater to drop
and its salinity to increase, which is wrong. 570 MCM water
has been drawn annually for the gardens, resulting in 130
MCM water loss and 75cm to 100cmdrop in groundwater level.
While each kilogram of pistachio requires 6,000 liters of water,
Crop production in orchards has notably dropped from 2-3
tons/hectare to 500-600 kg/hectare at present, the benefit of
which does not even meet production costs [7]. Figure 2
shows that most plains of Kerman face groundwater overdraft,
among which Rafsanjan, with over 22 MCM ranks first.

As shown in Figure 3 Rafsanjan groundwater level has
dropped 20 meters over a period of 20 years and it more has
been extracted for agriculture. It should be noted that the
estimate of the economic damage appears to be
indiscriminate withdrawal of groundwater, in addition to
calculating the amount of damages to agricultural lands and
crop production loss, as well as livestock, poultry and wildlife
losses should include damage caused by land subsidence,
increased flooding, increased energy consumption, cost of
recovery and water transfer for drinking and irrigation,
wastewater and waste disposal costs, increase in diseases
caused by unsafe water use, etc.

Figure 3: The number of wells and their extraction of in
Rafsanjan plain (1971-2012)

Figure 2: Overdraft of each Kerman province plains (2006)
It is expected that Rafsanjan’s economy in terms of agriculture
especially pistachio orchard will collapse due to environmental
problems aroused from excessive groundwater withdrawals.
The economy will even face crisis in regions that rely heavily
on crops such as pistachio.

The number of wells drilled in this plain in 1971 was about 578
loops over a period of 40 years this number has increased to
1495 (Figure 3). It’s noted that this plain has been one of
prohibited plains since 1973 for extraction of groundwater
resources. It is naturally expected that decline in agricultural
production and economic stagnation in the region, has
increase water conflicts, problems for people's livelihood such
as poverty and unemployment raises and that may even lead
to crime. . The agricultural sector is under increasing pressure
to ensure continued productivity in water scarcity condition
[12]. In this article we have tried to review the roots of
agriculture in the creation of underground water crisis
thoroughly. We have also investigated the direct and indirect
effects of the agricultural sector on groundwater governance in
Rafsanjan. To investigate these effects, content analysis was
applied to interviews and observations, and document review
was conducted. To investigate the role of farming custodians,
on groundwater governance, focus group method is used.
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3 Material and methods

4 Results

This study aims to investigate the role of agriculture in
groundwater crisis thoroughly. Direct and indirect effects of
agricultural
custodians
on
Rafsanjan’s
groundwater
governance are also studied in order to address the root
causes of crises. Therefore, the qualitative research method
was performed for a focus group and in depth discussion was
considered in order to study different aspects of the issue. The
purpose of qualitative research is to obtain a deep
understanding of human behavior and its underlying reasons.
Qualitative research answers the why and how decisionmaking questions in addition to what, where and when. Thus,
smaller and more focused samples are required [13]. Focus
group interviews are carried out on a group of individuals who
have all been involved with same issue, here is groundwater
governance. Having already studied the situation, the
researcher should lead the interviews such that interpretations
of each group member is included [14]. The focus group
interview is particularly useful in acquiring discussions and
opinions that can be debated in addition to the very
information obtained from each individual. Focus group
interviews enables interaction among members (interviewees),
and stimulates their tendency to thinking and sharing attitudes,
which otherwise may not occur [15]. It is important to know
that organizing the focus group itself, is not problem solving or
decision making [16]. It usually consists of 8 to 12 people who
share common issues associated with the subject [17]. In this
qualitative study, conducted in Rafsanjan in February 2015,
unstructured and semi-structured interviews were conducted.
For this study used a purpose- oriented and criteria-centered
sampling method. 15 agricultural experts were invited from
public and private sectors and organized into four groups,
including experts from different departments of agriculture,
Pistachio Research Center, the farmer's house, pistachio
commercial firms, Mirab Association and a leading farmer.
The
following
questions,
previously
approved
for
appropriateness, organized from general issues to details,
were employed to address the important details of agricultural
sector.
Five questions were raised in the focus group meeting:
1. What are the required contexts and capacities for local
water governance?
2. What are the existing potentials and contexts of Rafsanjan
to achieve local water governance?
3. What is the capacity of the agricultural sector and how can
it help to achieve local water governance?
4. What is the capacity of Rafsanjan farmers what are their
social capitals?
5. What is the starting point for developing local
governance?

The answers to each question are categorized as below.
Regarding similarity of opinions in some issues, duplications
are eliminated.

Individuals of the focus group were interviewed separately
about groundwater crisis and local governance, so only
general information about the meeting was provided at the
beginning. The questions were given to all four groups one by
one with a brief explanation. A PhD student played role as a
facilitator and inspector. For each question, ten minutes was
given to the group. Members were allowed to consult with
each other. At the end, a final summation was drawn after
collecting all answers.

As is clear from the responses (Table 1), given most attention
to the transfer of authority, and the formation of farmers'
organizations, Right out water from the sheer government!
Issue that was exists in Iran before the land reforms.

The results show that about existing capacities, emphasis on
educated human resources and the role of organizations such
as councils and successful experiences of participatory
management was important. It should be noted that there is a
single product economy (pistachio) in this region is strength
(Table 2).
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In the agricultural sector's capacity to implement local
governance (Error! Reference source not found.), focuses
were on budget allocations in this sector, existence of private
agricultural organizations and building more trust to agriculture
governmental sector.

About features of agricultural users, there is strong local
knowledge and good interaction between small landowners
and major owners and also the existence of pioneer farmers
were the important strengths and smallholder farmers and lack
of water crisis belief are the very important weaknesses.
Totally, social capitals of Rafsanjan’s farmers were high (Error!
Reference source not found.).
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As shown in In Error! Reference source not found.5
evaluating the responses given to this question starting point
for local governance, is a change in public attitude by various
methods, including training, the creation of Grassroots
formations, promoting water extension specialist, and get help
from councils and village administrations are charged.

5 DISCUSSION AND CONCLUSION
According to the answers that were given to the questions, it
became clear that members either governmental of privatesector experts have all emphasized the participation of local
people and farmers in making decisions to preserve, protect
and proper utilization groundwater resources have
emphasized. The general view is that total assignment of
groundwater decision making to agricultural organizations may
not be correct. The public sector can be successful by
teaching farmers to form and strengthen farmers'
organizations which will be helpful [18]. However, experts

ISSN 2277-8616

believe that organizations without government support cannot
be much efficient. Experts believe that considering two factors
to achieve local governance are necessary, the devolution of
decision making power and authority on water resources of
the plains to the association of farmers is essential in the
current situation Rafsanjan plain. First, all people should feel
that water is limited. Second, technologies such as smart
meters will make it more difficult to overdraft against the law.
More technologies will provide the basis for law enforcement.
The legal intervention will be inefficient because of the
impossibility of putting force on a large number of farmers. In
contrast, cooperation with operators of underground water was
considered as the best choice. Groundwater local governance,
when possible that utilization of these resources, the nature of
the different parameters affecting the water cycle and
understand it and this understanding, they will be in a position
that is directly related to the water cycle on the farm or in your
local community to change or adjust properly. Government
(with the understanding that sustainable social change
requires the involvement of stakeholders is stable and
regulatory pressures within the group aligned can create selfreliant social behavior committed in groups) Committed to
participatory mapping underground aquifer as groundwater
management by the local community should be started. The
increase of public awareness and encouragement of college
graduates to work in the agricultural sector is an important way
to manage water resources that can be very efficient in this
area [19]. The use of incentive policies for farmers who rate
their products to more consumption per unit of water and to
determine the optimum amount of water used for product
specific level of knowledge of beneficiaries, strategies that are
needed to exit the crisis seriously pursued groundwater in
Rafsanjan. The results would appear that a potential training
and support by public sector organizations, but not de facto.
Because of some people's trust in organizations such as
cooperatives produce policies and activities, rural
cooperatives, service centers etc. is gone, Most activities of
this organization or organizations in the city center has been
formalized and if they should be in the villages. Private sector
operators should also be organized because, in decisionmaking and decisions that these officials perform along with
the owner of a well, the last word is said by only a specific
group [20]. These people should be trained how to hold
meetings and make decisions. One of the main features of
Rafsanjan is the trust farmers have in each other which should
be considered as a potential and strength. Also, local farmers
are rich in knowledge so it requires investment. In the end, it
should be acknowledged that despite these conditions, the
first step in implementing local government organizations is to
link with the government. People in these organizations should
also be selected from ones who believe that farmers should be
with the government and do their part as well. Finally, solving
problems requires a combination of strategies applicable in
order to get the most out of surface waters along with using a
variety of methods to protect the aquifers and to reduce and
optimize consumption.

REFERENCES
[1] Gafsi M., Legagneux B., Nguyen G., Robin P. Towards
sustainable farming systems: effectiveness and deficiency
of the French procedure of sustainable agriculture, Agric.
Syst. 90, 226–242. http://dx.doi.org/10.1016/j.agsy.2006.01.002.
2006.
191

IJSTR©2018
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 7, ISSUE 2, FEBRUARY 2018

[2] Werkheiser, I., & Piso, Z. People work to sustain systems:
A framework for understanding sustainability. Journal of
Water Resources Planning and Management, 141(12),
A4015002.
http://philpapers.org/archive/WERPWT.pdf.
DOI: 10.1061/ (ASCE) WR.1943-5452.0000526. 2015.
[3] Ostrom, E. Design principles in long‐ enduring irrigation
institutions. Water Resources Research, 29(7), 19071912.
http://onlinelibrary.wiley.com/wol1/doi/10.1029/92WR0299
1/abstract , DOI: 10.1029/92WR02991. 1993.
[4] Ministry of Energy. Department of Water and Wastewater,
office water and wastewater macro planning, Studies of
the updating of the master plan for water. Groundwater
Resources Assessment Report (Basin deserts Dranjyr SAGHAND), First Edition, and Volume fifth. In Farsi. 2011.
[5] Regional Water Company Kerman, ―Province Water
landscape", Water Resources basic studies office, 315 p.
in Farsi. 2008.
[6] Ministry of Energy. Water Affairs Bureau, Kerman
Regional Water Company, Basic Department of Basic
Studies for Water Resources, continued Rafsanjan plain
Groundwater Studies Report, the water year 2011-2012. In
Farsi. 2012.

ISSN 2277-8616

[15] Kitzinger, J., & Barbour, R. S. Introduction: The challenge
and promise of focus groups. R. S. Barbour & J. Kitzinger
(Eds.), Developing focus group research: Politics, theory,
and practice (pp. 1-20). London: Sage. 2001.
[16] Patton, M. Q. How to use qualitative methods in
evaluation (No. 4). Sage. 108-43. 1987.
[17] Hooman H.A. Practical Handbook of Qualitative Research,
Tehran: The Organization for Researching and Composing
University Textbooks in the Humanities (SAMT). In Farsi.
2006.
[18] Mirmalek, SA, Parvaresh, L. Tehrani, Sh. Hosseini, P.
Rezaeian, P., and Saeidian, M. "Research in the surgery,
qualitative research" (translated and summarized), Iranian
Journal of Surgery, Volume 14, Number 4, in Farsi. 2006.
[19] Salehi Amiri, R., Fathi, S. Proceedings of qualitative
research methods in social studies, Tehran, Center for
Strategic Research, Expediency Council, first publishing.
In Farsi. 2012.
[20] Shahi Dasht, A. And Abbasnejad, d. Management of water
resources, challenges and solutions (Case study:
Kerman). Zahedan. Fourth International Congress on
Islamic World Geographers. In Farsi.. 2010

[7] Rafsanjan Prohibition Extension Report. Office for the
Protection and Exploitation of Groundwater, Iran Water
Resources Management Organization. 2011.
[8] Babaeian, f. Evaluating the vulnerability of the socioeconomic system and water resources Rafsanjan's study
of dehydration using the water accounting framework.
Master thesis in Water Resources Engineering, Tarbiat
Modares University.2015.
[9] Kerman Regional Water Company. Report ban extended
study area Rafsanjan, in Farsi. 2012.
[10] Kerman Regional Water Company. Rafsanjan Water
Resources Base Studies, Rafsanjan Plain Survey Report,
water Years 2007-2008, February 2008.
[11] Ghafourifard, S. Rafsanjan plain’s integrated assessment
of water resources system. Master's thesis. Tarbiat
Modares University. In Farsi. 2014.
[12] Forouzani, M., and E. Karami. Agricultural water poverty
index and sustainability. Agronomy for Sustainable
Development 31: 415–432. https://hal.archives-ouvertes.fr/hal00930457/document. 2010
[13] Danaeefard, H, Alwan S. M. and Azar A. The methodology
of qualitative research in management, Tehran: Saffar
Ishraqi.in Farsi. 2004.
[14] Corbetta, P. Social Research; Theory, Methods, and
Techniques, Sage Publications, London. 2003.

192
IJSTR©2018
www.ijstr.org

