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Abstract

The main goal of this paper is to explor of the effective
parameters on behavior of the water supervision agents
(decision makers and farmers) and to simulate them under
rules and policies of water. To follow this goal, the framework
of agents’ behavioral rules on Lenjanat sub-basin was formed
and then the behaviors were addressed with simulation using
agent-based model. Agent-based model can be used for
modeling of different agents, defining behavioral
characteristics, showing links and interactions between agents.
In this research the AnyLogic software has been applied. For
evaluating the effects of parameters such as “Meeting with
other organisations by regional water company” two.scenarios
(efficient and inefficient) were developed. The results showed
that changing the behavior and the interaction of regional water
company with other organisations are extremely effective. For
example, having “Meeting with other organisations by
regional water company” increases violation control by 36%
in the first scenario (inefficient) while the absence of this
parameter decreases violation control by 72% in the second
scenario (efficient). Also, the results of scenarios showed that
linking and suitable interaction by the regional water company
can change the control of illegal withdrawals from 12.8 to 70.3
million cubic meters in 5 years.

Keywords: Agent-Based Model, Anylogic, Interaction, Rule
Behavior, Simulation.
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Agent-based model

Author Object

Author Object

Madani (2010) Investigation of non-
cooperative methods and their

application in water resources

in static and dynamic conditions

Holtz and Pahl-
Wostl (2011)

Farmers' behaviors regarding
the changing crop patterns

Abed-Elmdoust and Developing a cooperative Akhbari and Introduction of the
Kerachian (2012) model with the aim of Grigg (2013) framework agent-based model
optimizing and defining profit for water resources management
as a fuzzy function for water
transfer
Sechi and Zucca Allocation of water Akhbari and Evaluation on balance point
(2015) resources in Italy by the Grigg (2015) for reducing agricultural

bankruptcy method

consumptions to improve water
quality

Manshadi et al. (2015) Designing an economic

function with a virtual water

approach and assigning with the

game theory method

Berglund (2015) Simulating a society or

community of consumers by
agent-based model

Mehrparvar et al.,
(2015)

The optimal water
allocation among stakeholders
with a cooperative approach

Farhadi et al.,
(2016)

Using the multi-objective
optimization model for finding
pareto points and using the
agent-based model for deciding
on pareto points

Avarideh et al., (2017) Using the legal and
technical approachs for water

allocation to river boundaries

Darbandsari et
al., (2017)

Investigating the effect of
water pricing, information and
advertising on residential water

consumptions
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Agent-based model framework

________ 1
: : | Information and data set |
- - Evaluating the main challenge of the
| {Development of a conceptual ranaie = | | - [
: . region in water resources management Groundwater
ABM, the relationships and i L v |
| . : -Identifving organizational agents and | | characteristics
interactions between the : :
| i their behavioral rules | [ [
different agents and the i
i ! -Identifving the challenges of regulatory . N |
I environment and the pnmary s and solicies | I Identification of agents
| design of the ABM . | | | and their charactrestics I
* -Evaluating other factors |
I |- | ([dentification of rules and |
| Simulation of ABM in the Developing the scenarios | | policies I
| software based on the based on different behaviors | | |
I primary design of ABM during the time horizon | | |
| | Number of authorized and [
—_—— e ——— —— — _} ____________ I unauthorized water wells |
([—— - - = T T T T T T T T T | Water withdrawal [
| Analysis stage | [
I . - - o
1-Identifying the effective parameters for controlling violations and monitoring |
I wells |
| 2-Analyzing the parameters in improving the control of violations and I
| monitoring the wells
I 3-Comparing the results of the scenarios with the current state l
4-Examining the possibility of implementing a guideline for the recovery and |
I balancing plan during the time horizon and estimating the time required under |
I the scenarios.
IS J |

Fig. 1- Steps of the research
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Fig. 4- Results of model calibration (28 months) and validation (8 months)
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Table 2- Results of model calibration (28 months) and validation (8 months)
Je (w9 gl 51 ol S -T Jgsa

Number of Number of issued Number of
filled wells sentences violation reports
Error R?
Calibration (28 0.99 0.98 0.99
month)
Validation (8 month) 0.71 0.84 0.88
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Table 3- Values of functions’ coefficients
&y o Jlato -V Joso

Coefficients v

p

d by o

Value [0.75-0.95]

[0.75-0.9]

0.22 2 1.65 3.85
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Fig. 5- Results of AnyLogic model in the first scenario
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Fig. 6- Results of AnyLogic model in the second scenario
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Table 4- Comparison of the number of filled wells and water withdrawals
Ol Cild g 9 ool dxdiollrghums § 33 @alio lai A lio —F Jou

State Current First scenario Second scenario
filled wells 535 178 977
water withdrawal (MCM/Year) 38.5 12.8 70.3
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Table 5- The effects of different parameters on the water withdrawals and filled wells
0 dxtiollghuno g g2 Zolio 3lani (g, p lito (g ol b 1 ST oy -0 Joia

Adding each parameter to the first scenario / Removing each

. Current parameter from the second scenario
Scenario . — - - -
conditions Supervision group Increasing Meeting with other
strengthening experiences organizations
First 178 193 224 242
Second 977 308 810 271
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1. Human Systems

2. Agent—Based Modeling
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6. Multi-Agent Simulation
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