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Abstract

The reliance of a great part of the country’s water supply on
groundwater resources on the one hand, and increasing water
level drop of the aquifers on the other hand, significantly
increased the importance of groundwater resources
management. Due to the complexities in the socio-ecological
systems related to the groundwater resources, there is a need
for tools to model these complexities in the form of effective
agents’ relations. Agent-based modeling (ABM) is a computer
-based simulation with a comprehensive approach of
stakeholders, or agents that interact with each other and with
their environment based on certain behavioral principles. In
this paper, farmers, effective institutional agents and aquifer
behaviors and their interactions in the Shabestar-Sofian plain,
Iran is modeled using ABM with stakeholder participation
through interviews and semi-structured questionnaires. The
results of the implementation of five sample scenarios showed
that if the institutions are properly coordinated and the
participation of farmers is attracted, it could be possible to
reduce about 200 million cubic meters of wells extraction over
10 years, while simultaneously increasing the income of
farmers and compensating about 40 percent of negative
groundwater balance. Using this model, a better understanding
of the sophisticated system of groundwater resources can be
obtained, stakeholder participation can be attracted, and by
defining scenarios in a participatory process, better solutions
can be achieved in the decision-making process.
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Fig. 2- Stages of developing the agent—basgj model
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Net irrigation

Total estimated

Categories Yield/irrigated requirement production cost (2016) Prlc_e (2016)

(kg/ha) (m¥ha) (million rial/ha) (rial/kg)

Wheat 3948 1780 27.5 11954
Barley 3635 1140 24.1 8947
Onion 42408 4860 113.8 7089
Tomato 41583 4340 128.1 4310
Alfalfa 8163 5920 31.0 7292
Sunflower 1669 3940 73.2 52256
Peach 13223 5950 165.0 18808
Apricot 11679 3770 165.0 22367
Apple 16914 4680 153.0 16187
Almond 1829 4770 167.0 154764
Grape 10633 4060 109.0 11143
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Table 2- Management scenarios considered in the developed model
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Fig. 4- Output parameters variations in different scenarios: a) Total annual extraction, b) Total cumulative
extraction;
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Fig. 6- Variations of irrigation area using a) Traditional, b) Modern methods; in different scenarios
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