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A preliminary exploration of framework, theory and method for intelligent irrigation district

SHI Liangsheng, ZHA Yuanyuan, HU Xiaolong, YANG Qi
( State Key Laboratory of Water Resources and Hydropower Engineering Sciences, Wuhan University, Wuhan 430072, China)

Abstract: Irrigation district in China is confronted with the requirement of diverse, precise and intelligent
management. Integrating the development trend of artificial intelligence and water resources engineering, the
definition and basic functions of intelligent irrigation district (IID) is tentatively proposed in this paper,
identifying the major challenges of IID study from the aspects of perception intelligence, cognition intelli-
gence and management decision making. The framework, theories and approaches for IID are preliminarily
explored. With respect to perception intelligence, it should be a combination of non-contact and contact
measurement, and a mixture of mobile and fixed measurement. Machine vision, data interpretation and
“space—sky-ground” data exchange technology need development for multi-scale observation of irrigation dis-
trict. Information theory under big—data environment is required to support the multi-source observation sys-
tem and support the interpretation and analysis of massive data. With respect to cognition intelligence, a
modelling framework is proposed by integrating physical equation and machine learning. The theoretical ba-
sis of hybridizing data and physical mechanisms should be built. Competent models for water, salt, nutri-
ent, pollutant transport and transformation, crop growth, and ecosystem evolution should be developed even
with incomplete priori physical mechanisms. Machine learning physical mechanism from data and adaptive
modelling technique should be explored. The intelligent decision-making system is expected to satisfy the re-
quirements from a large number of decision makers and handle multiple objective functions, so that optimal
strategies can be made to manage water quantity, water quality and ecosystem.

Keywords: intelligent irrigation district; artificial intelligence; big data; perception intelligence; cognition

intelligence
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