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Abstract

Groundwater is the most vital source of water supply in Iran,
and its sustainable use is an wunavoidable necessity.
Unfortunately, in the last few decades, the country's water
resources have been in crisis in terms of quantity and quality,
and the decline in groundwater aquifer levels has led to serious
restrictions in more than 404 of 609 study areas, and a
cumulative storage deficit of around 135 billion cubic meters
in groundwater resources. In 2014, the implementation of the
Groundwater Resources Sustainability Management Plan was
approved by the Ministry of Energy to reduce groundwater
abstraction. Despite the efforts of the Ministry of Energy over
the past five years, the groundwater level is still declining. The
use of global models in sustainability management projects can
be a great help to better productivity of this project and change
the approach of extracting groundwater resources in the
country. Therefore, in this article, the leading countries in the
field of sustainable water resources management programs
have been identified and water resources sustainability laws
have been extracted in these countries for implementation in
Iran, to improve the rehabilitation and balancing plan in the
next phases. Based on the experience of other countries, to
increase the effectiveness of the sustainability plan, the most
effective factor is the need to reform the structure of water
governance and participation of local communities and without
public participation, no tangible results can be achieved. It is
also necessary to apply integrated and adaptive management of
water resources.

Keywords: Sustainable Management Plan and Pattern,
Participatory Groundwater Management.
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Fig. 1- Commulitive groundwater reservoir defict in Iran (Water Resource Management Company, 2019)
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Table 1- Reasons for choosing US countries (California and Arizona), Spain and India to review
sustainability management plans
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Country

Reasons for choosing countries

Implementation and success of the sustainability management plan in Arizona

US (Arizona)

can be a milestone in the process of improving the status of groundwater

resources in Iran.

Relatively similar conditions to Iran in terms of climate, dependence on

US (California)

groundwater resources and groundwater crisis, are also planning a groundwater

sustainability management program, parts of which can be modeled for Iran.

Spain Experience similar to the current management of groundwater resources in Iran
before 2000 and change of management practice after this year successfully.
Severe dependence on groundwater resources; The existence of Variable
climatic conditions and hydrogeological status at the state level similar to the
India situation in Iran; and utilizing successful multidimensional management, which

includes vegetation management, groundwater resource management, urban
area management, education, and health management.
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Fig. 2- Groundwater level fluctuation between 2015-
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Table 2- Experiences from the sustainability management plans in California and Arizona, Spain and India
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Water supply through

Country financial management

Human resource
management and
measures to attract
local support

Data management and
information updating

Improving the
organizational and
management structure

1- Participatory
management
2. Lack of definition of
nationwide management
plan for the whole state
3- Develop adaptive
management

US (Arizona)

Information and data
sharing

1- establishment of a
relevant college at
Arizona State
University
2- The voluntary water
use reduction program
3- General education

1- Establishment of water
bank
2- Water supply through
water transfer projects

1- Participatory
management
2- Implementing drought
management plans
4- Integrated
management of water
resources

us
(California)

1-Defining six
criteria for
determining
minimum aquifer
levels and minimum
levels of sustainable
groundwater
extraction
2- Correct timing in
the implementation
of the sustainability
plan
3- Information and
data sharing

1. General education
2- Access to
information and data
related to water
resources for better
management and
understanding of
citizens
3- The voluntary water
use reduction program

1- Paying attention to old
infrastructures
2- Pricing of groundwater
resources
3- Improving water use
efficiency in agriculture
4- Expanding the water
market
6- Seawater desalination
7- Applying artificial
groundwater recharge
plans
8- Using traditional
environmental knowledge

1. Participatory
management
2- Management based on
the basin border, not on
the political border
3- Implementing drought
management plans

Spain

Information and data
sharing

1- General education
2- simplifying
administrative processes
for groundwater
management

1- Pricing of groundwater
resources based on finite
source
2. Expanding the water
market
3- considering the issue of
virtual water
4- Seawater desalination
5- Improving water use
efficiency in agriculture

1. Local management
through the
establishment of a Water
Regulatory Authority
(WRA) in each state
2- Reviewing the
groundwater potentials
on a scientific basis and
according to the
available water quality
3- Integrated
management of water
resources

India

1- Encouraging the self-
centered protection of
water resources through
education system and
communication
programs

1- Pricing of groundwater
resources based on finite
source
2- Gradual elimination of
all subsidies related to
water supply for industry
and agriculture
3- Rainwater storage
4- Applying artificial
groundwater recharge
plans
5- Investing in
modernizing irrigation
systems
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Table 3- Progressive and deterrent factors of sustainability management projects using the experiences of
other countries
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Sector Project barriers Project promoting factors
Private ownership of groundwater resources Prioritize for consumption, restriction and
prohibition of agricultural development
Access to cheap electricity, and subsidies related to water . . .
. PR Require a permit to drill a new well
supply to industry and irrigation sector
Competition in tl_1e explonatlon' of water resources and Prohibiting pumping in the critical areas
protection of farmers' market share
o it et AP ! Lsing of sl by e vt
< elimination of agricultural water consumption
resources projects
Executive Lack of independence of local institutions to operate freely Get help from the academic sectors to solve
and to be influenced by external pressures in decisions executive problems
Unfair management performance that results in a loss of Flood and wastewater management, creating an
stakeholder support efficient irrigation system and diversifying water
supply sources
Lack of complete knowledge of hydrological and
hydrogeological processes that affect the aquifers and make Creating a reliable and accessible database
stress on the groundwater levels
Lack of calculation of groundwater potentials on a scientific ~ Public encouragement to participate in a voluntary
basis and according to the available water quality reduction program
Water resources management based on political boundaries Get help from the academic sectors to solve
Management problems
Failure to provide the necessary tools and authority for local Close monitoring of central management on local
government institutions management activities
Lack of transparency on how to decide and use the budget Establishment of a water bank to preserve
groundwater in the aquifer for use in times of
shortage
management

Lack of regulation of the framework of laws based on

extensive local classifications

Lack of sufficient knowledge to express effective

management solutions

Lack of asset management plans

Proper time management in the implementation of
sustainability programs
Local management, integrated water resources
management and attention to adaptive management
Simplify administrative processes for groundwater
resources management and participation of
independent organizations
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Table 4- Description of 15 projects of groundwater sustainability in Iran (Iran Water Resources
Management Company, 2017)

(Iran Water Resources Management Company, 2017) yguiS ;3 oS Jolai g sl & 5b 0595 V0 o puid —F Jgun

Three categories of projects Project

Aim Responsibility

Projects that produce and
record data and information on
aquifer resource status and
consumption

wells

measuring tools

Calculating water budget of every basins
based on conceptual models by collecting

Install new observation and exploration

Equip observation wells with automated

To complete the
groundwater monitoring
network of the country

Ministry of Energy

To update the database of
the study areas in the

data country
Projects to control, monitor and Strengthen and deploy patrol and To prevent unauthorized
exploit groundwater resources inspection teams new drilling

Enhance the scientific level of drilling
companies, track the movement of drilling
machines through GPS installed on

equipment

Study the establishment and behavior of

local water markets

To manage water demands
and implement optimal
water use price mechanisms

Establish agricultural cooperation schemes
and provide them with technical and

To develop participatory
management

Ministry of Agriculture
Jihad

financial support, strengthen farmers’
participation in groundwater resource

management

Inform and acknowledge public opinion

Update the National Water Document

To define the water
requirements of crops and
determine optimal
cultivation patterns
appropriate for the climate.

Carry out subsidence studies in plains

To tracking how
groundwater resources
respond to exploitation, and
observe plain regions over
time to identify future
hazards.

Geological Survey of
Iran

Projects that lead directly to
water storage in aquifers

Provide and install volumetric and smart

meters on wells

Implement artificial recharge and

flood distribution projects

Replace wastewater with agricultural wells

Supply water for critical and
restricted aquifers
To track well abstraction

Ministry of Energy

To prevent decreases in
groundwater levels, ground
subsidence, and saline water
intrusion.

Study and implement watershed

management plans

to conserve water and soil
resources and increase water
infiltration into aquifers

Ministry of Agriculture
Jihad
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1-Arizona Department of Water Resources

2- Central Arizona Project

3- Sustainable Groundwater Management Act (SGMA)
4- Department of Water Resources
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