iv

Thesis Title Use of Multi-Agent System to Improve Irrigation Water
Sharing in Lingmuteychu Watershed, Bhutan.

Author Mzr. Tayan Raj Gurung

Degree Master of Science (Agriculture) Agricultural Systems

Thesis Advisory Committee

Assoc. Prof. Dr. Benchaphun Ekasingh Chairperson

Lect. Dr. Methi Ekasingh Member
Dr. Frangois Bousqﬁet Member
Abstract

Finding a way forward in a conflict situation in natural resource management
and achieving coherent strategy among communities, particularly when the rules are
rooted in the traditions and dwindling natural resources, is a challenging task. The
situation is particularly difficult, when local norms favor certain section of the
community there are always reservations to compromise and share resources
adequately. The two upstream villages of Lingmuteychu watershed in west-central

part of Bhutan are experiencing this conflict situation.

This research used role-playing game (RPG) and multi-agents systems (MAS)
modeling to understand decision-making process in irrigation water sharing, impacts
of such decisions on resource dynamics, and finally to help improve communication
between two communities to improve irrigation water sharing. The study also used
the principles of agriculture production systems analysis to characterize and diagnose

the watershed and farming systems.

In Dompola village, two sessions of RPG were organized in May and
December 2003. Six farmers each from Limbukha and Dompola played both game
sessions. The 3 scenarios used in RPG represented three mode of communication:

intra-village mode of communication, inter-village communication, and swapped



roles. RPG was capable to initiate the interactive process of discussion between two
villages. The research demonstrated that RPG was capable to create a non-
confrontational and non-threatening environment for farmers to participate in the
game. It allowed players to be an integral part of the gaming process and thus
motivated them to collectively learn and evolve new rules of the game. The
involvement of Block development committee as observers in the RPG also helped in
legitimizing the output of the RPG. The analysis of the role-playing game indicated
that inter-village mode of communication was more efficient in resource sharing and
land use. On completion of second session of game, around 90% of the players
realized the importance and need of managing and sharing 1mgat10n water. This
increment in shared knowledge 1s considered as the critical 1mpact made by role-

playing games.

Following the two sessions of role games, Common-pool resources and Multi-
agents systems (CORMAS) platform was used in developing Limbukha model to
facilitate integration of knowledge for better understanding of interaction among
agents and the effect of decision process on resource use dynamics. The base model
was found to be consistent to the output of RPG. A combination of three parameters:
3 social networks, 6 exchange protocols, and 2 rainfall patterns were used to generate
36 scenarios. The simulation results consistently indicated that network allowing
cdmmunication between two villages was comparatively better in terms of resource
use and income. The efficient protocol was the one where agents could give water to
kin, exchange water against labor or cash, and labor against water. Maximum agent
interaction for water was observed in kinship network, while exchange of labor for

water generated maximum interactions among agents.

The study concludes that RPG and MAS can be an efficient combination of
tool to mobilize communities to enhance their shared knowledge and facilitate

knowledge-based decision-making in natural resource management.
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