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Context

• Water resource management
• human needs (e.g., drinking, agriculture, industry) 

+ natural requirements (e.g., environmental flow, biodiversity)

• Sociological aspects in hydrological modelling ! socio-hydrology and socio-
hydrogeology. 
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Context

Agent-Based Modeling and Simulation (ABMS)

• ABMS: human behavior representation in water-related contexts.

• Simulation: NetLogo, CORMAS, and GAMA.

• Belief-Desire-Intention (BDI) model: simulation of decision-making 
processes.
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Objective

• Water use conflicts
• among farmers 
• between farmers & regulators.

• BDI model: water users + regulatory agents.

• Framework: application to the Formoso river basin in Tocantins/Brazil
• agricultural use 
• water scarcity.
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Application:
Formoso River Basin

Case Study



https://gan.iacuft.org.br/

GAN system
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Irrigation pumps 
(farmer profile)

Irrigation channels

Rivers

Irrigation area

FRB

Y

Farmers cooperation 
towards GAN Project

Data transmission 
frequency

> 75%
Cooperative profile

✔ ✔ CP – Cooperative

✔ ✗ CI – Indeterminate

✗ ✗ NC – Non Cooperative

Water demand modelling

Behavioral classification - profiles
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Proposal of coupling ABM
and hydrological models



Reaction to
contingency rules

Neighborhood 
effect

Profile

Reaction to water 
use rule

CP ! Water Level or Date

CI ! Water Level and Date

NC ! n/a

ABM Behavioral Model: BDI (Beliefs-Desires-Intentions)

Intention

e.g. 
(non)compliance 

Desires
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e.g., water and Level rules
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Methodology
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Methodology
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Graphical user interface 
(GUI) visualization 

GAMA platform
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Results and Discussion
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Results and Discussion
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Conclusions and recommendations

•Integration of ABMS results into hydrological models.

•Potential use of role-playing games (RPG) to enhance understanding and 
management of conflicts.

•ABMS: framework for exploring different water policies and management strategies.

•Highlights:
• cooperation among water users
•role of regulatory agencies.
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GAN system


