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Game theory can be defined as the study of mathematical models of conflict and cooperation between intelligent
rational decision-makers. It can also be called “conflict analysis” or “interactive decision theory,” which can
more accurately express the essence of the theory. Because of the interactions between hydrologic processes
and socio-economic systems, conflicts and strategic interactions between different stakeholders and parties are
very common and play a crucial role in these systems. Therefore, game theory is very appealing as an analytical
or modeling approach to studying the interaction and dynamics between the major players in water resources.
Whereas game theory has been broadly applied to study problems in economics and other disciplines, only
until recently, this method has been applied to study problems in engineering management and water resources
problems. For example, game theory has been applied to analyze cooperative and opportunistic behaviors, to build
theories of governance strategies in Public-Private Partnerships, to analyze the groundwater conflict problem, and
to study the water allocation problems among trans-boundary users. It is our contention that, in water resource
research, game theory analysis has great potentials in gaining new insights and building novel theories by applying
this method.

However, traditional application of game theory has focused on complex mathematical formulation with
limited practical/policy or strategic applications. In this paper, we propose a research strategy for applying game
theory to engineering problems: “game theory modeling method,” which focuses on problem abstraction, contex-
tual analysis, and strategic/policy implications. In short, Game theory modeling for strategic management purpose
generally consists of three steps. First, the problem under study is abstracted to be the base for developing a game
model. Doing this requires sufficient knowledge of the problem to make appropriate assumptions to simplify the
problem and focus on a few critical components. The second step is to solve for the conditions of all possible or
specific solutions of the game model. The third step is to identify possible variables of strategic importance, called
“contextual variables,” and then link the contextual variables to model solutions. Once the logic between different
contingencies and possible equilibria is established, a new theory can be built. We shall illustrate this new method
or research strategy by applying it to the trans-boundary water allocation problems. We envision that game theory
modeling can be a new and useful research method for studying coupled hydrologic-socioeconomic systems.


