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Figure 1 Framework and structure of IHWEAP
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Figure 2 Function diagram of IHWEAP
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Research on the construction of an integrated intelligent
management and control platform for high water
efficiency agriculture with “Sky—Air-Ground”
observation

ZHANG Xiaotao" ?, ZHANG Baozhong' **, WEI Zheng" ?, PENG Zhigong" ?

(1. State Key Laboratory of Water Cycle and Water Security, China Institute of Water Resources & Hydropower
Research, Beijing 100038, China; 2. National Center of Efficient Irrigation Engineering and Technology Research ,
Beijing 100048, China)

Abstract: A large amount of research has been conducted on the data base, quantitative models, intelligent decision-making,
and digital scenarios of high water efficiency agriculture both domestically and internationally. Multiple crop high water
efficiency universal models and platforms have been developed internationally, but this aspect is still blank in China. This
article summarizes and analyzes the research status of management decision-making platforms related to agricultural water use
in China. It points out the limitations of the current construction of agricultural water management platforms from the aspects
of platform functions and data models, and proposes a preliminary plan and overall architecture for building a “Sky-Air-
Ground” integrated high water efficiency intelligent control platform. Addressing the issues of weak digital scenarios and low
automation levels in irrigation district information management platforms, this study develops modular integration technology
for data, models, algorithms, and simulation engines. It also develops a standardized and regulated intelligent decision-
making knowledge base for high-efficiency agriculture, aiming to solve key technologies for the digital mapping, intelligent
simulation, and construction of specialized digital scenarios for key production factors in high-efficiency agriculture. The goal
is to achieve synchronous simulation operation, virtual-real interaction, and iterative optimization with physical irrigation
districts, enabling managers to intelligently simulate, refine, and scientifically manage crop irrigation water needs and
optimize regional water resource allocation, thereby promoting intelligent management and sustainable development of
agriculture.

Keywords: high water efficiency agriculture; integration of “Sky-Air-Ground” ; intelligent management and control; platform

architecture design; agricultural water-saving; smart agriculture

Foundation items: National Key Research and Development Program of China(2022YFD1900500)
First Author: ZHANG Xiaotao, E-mail: zhangxt@iwhr. com
* Correspondence Author: ZHANG Baozhong, E-mail: zhangbz@iwhr. com



