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Abstract

Illegal and over exploiting the aquifer is among factors which
threaten the country’s groundwater stability. One way to deal
with this phenomenon is to impose a fine policy by the
competent authorities. Since farmers’ over-exploitation is
under specific socio-economic and agricultural conditions,
evaluation of the effects of penalty patterns based on a socio-
economic simulation is required. This research has provided an
agent based simulation framework to study the status of three
agricultural, environmental and regulator agent in agricultural
environment. In this research, agricultural sector behavior has
been modeled in two layers, one is the agricultural sub-factors
in order to maximize individual profit under physical and
behavioral constraints by using fuzzy inference system and
mathematical programming, and the other is the group-
agricultural agents in order to maximize agricultural
profitability under the constraints of individual preferences by
combining non-dominated sorting genetic algorithm (NSGA-
I) and social chose method. The proposed framework was
applied to the Najafabad hydrological unit in Isfahan. The
results showed that the level of aquifer unit hydrograph was
respectively 21.82, 17.18 and 10.5 lower than no-penalty
condition while penalties of 2, 3, and 4 thousand Rials per
cubic meter were imposed by regulator agent.
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government
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Decision makers: Environment al
Organization and its associated
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Regulator agents:
Decision makers: Parliament and

Characteristics: execution facilities,
ability to impose law, ability to
implement the penalty policy
Obijective: regulation of stability of

Agriculture sector

Agricultural agents

Decision makers: Agricultural
Unions

Characteristics: arrangement
ability, pressure on farmers
Objective: Maximization of group

Characteristics: hydrological
parameters, inputs and outputs; and
aquifer storage.

Objective: minimization of
groundwater table loss

economic-social-environment benefit
Agricultural sub-agents:
Decision makers: farmers A4

Characteristics: geographical
condition, common cultivation
indicators in the region
Objective: Maximization of

individual benefit

< >

Fig. 1- The conceptual model of the structure presented in the research
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Fig. 2- Study area and status of agents (Nouri et al., 2019)
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Table 1- Agricultural information of agricultural agents (Isfahan Organization of Agriculture Jihad , 2015)
(VYA ool (55y9LiS S plojw) (55,9WS gladole & byrye (55,0 CLedbl - Jgoa

Agents No. Maximum Area in last decade (ha) Area in 2014(ha) Dominant Crop *
1 10113 4485 1,2,4,7,9
2 17286 11580 1,2,3,7,9
3 15638 12810 1,2,4,5,6,7,8,9
4 4544 2341 1,2,4,6,7,8,9
5 8192 4990 1,2,4,6,7,9

1-Wheat, 2-Barley, 3-Millet, 4-potato, 5-onion, 6-vegetables, 7-alfalfa, 8-Clover & 9-Corn
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Table 3- Annually average net profit of sub-agents
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Table 2- Elevation of Najafabad Aquifer’s unit

hydrograph
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Scenario Elevation (m) Ah (m)
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