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Figure 3.2: A graphical representation of the di�erent geographical regions and their borders and the link-node network
with all possible node types.

3.2. System dynamics
This section introduces the dynamics of the water, energy and food balances. These balances are
all implemented in a time-variant way, making it possible to study specific infrastructural and social
pathways. The water balance describes the dynamics of each node in the node-link network. Unlike
most hydro-economic models, river routing is explicitly described. Thereby, the methodology accounts
for river flow delays and associated seepage and evaporation losses. The food balance describes the
demand, production and trade of food products. A new method has been developed to describe the
agricultural production. This method, based on the FAO guidelines, describes agriculture in a spatially
explicit manner on a regional scale while accounting for the di�erences in management between annual
and perennial crops. As a result, each rainfed an irrigated site is characterized by a unique set of feasible
crops and characteristics for that location. In addition, the new method enables multi-cut crops to grow
several cycles within a growing season. Finally, the energy balance describes the interaction between the
generation and consumption. Hereby, each generation type has a unique implementation that matches
the dynamics of the considered plant.
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