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Table 1 Main contents and their classifications of agent-based modeling for water resources management
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Fig. 1 Centralized and decentralized approaches for optimal water resources allocation
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Table 2 Comparison between the agent-based water resources management models in last decade (2009—2018)
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Progress of Agent-based modeling for water resources management: a review"

LIAN Jijian', XU Ziyao'?, BIN Lingling', XU Kui', CHAN Hoi Yi’

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;
2. Comprehensive Development and Management Center, Ministry of Water Resources, Beijing 100053, China;
3. College of Agriculture and Life Sciences, Cornell University, Ithaca, NY 14853, USA)

Abstract: Agent-based modeling (ABM) has enriched the theory and methods of research in water resources man-
agement. Better understanding of the state-of-the-art of ABM and its potential in the field of water resources manage-
ment can promote institutional development and reform in China’s water resources management system. In this paper,
while ABM of water resources management ( WR-ABM) is defined, its key components—agent decision rules and a-
gent interactions—are identified and their modeling approaches are summarized. Various WR-ABMs applied in basin-
scale optimal water allocation, urban household water use and agricultural water management published during the pe-
riod of 2009—2018 are carefully reviewed. Future research on the use of WR-ABMs that should address the challen-
ges and weakness in the water resources management are discussed and several research directions are recommended
herein; (D further expanding the use of complex adaptive system theory in the field of water resources management;
@ coupling ABM and water resources system models that include uncertainties; 3 exploring the use of machine
learning algorithms in the decision-making modeling; @ improving the methods used in the model parameter calibra-
tion, result verification and validation; ( using standard documentation protocol, such as the ODD protocol, for
the description of models; and ©® achieving comprehensive and optimal balance between completeness and simplifica-

tion in model design.

Key words: complex adaptive system; water resources system; water resources management; agent-based models
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