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Fig.1 Concepts related to rural human-earth system coupling
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Fig.2 Theoretical framework of rural human-earth system coupling
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Fig.3 Research themes of rural human-earth system coupling
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Fig.4 Research methods of rural human-earth system coupling
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Progress and prospects of rural human-earth system coupling research

HU Siwei'?, WANG Yongsheng', CAO Zhi"

(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The utilization of the resources and environment and the impact on the Earth system of modern
human activities have been undergoing great changes. The environment and sustainable development of human
society are facing severe challenges. The study of human-earth system coupling provides integrated approaches
for solving ecological and socioeconomic problems. However, the understanding of the rural human- earth
system coupling is insufficient. Therefore, reviewing the progress of research on rural human- earth system
coupling is of great significance for promoting the development of human-earth system science and supporting
the decision making for coordinated and sustainable development. The results of this study show that rural
human-earth system coupling is a comprehensive process of interaction and mutual influence between the rural
socioeconomic system and the natural ecosystem, forming a theoretical paradigm of "process-mechanism-pattern-
effect-regulation". The research themes mainly include five aspects, namely, the process and pattern of rural
natural and social elements coupling, the influence and feedback of climate change on agricultural production,
the driving mechanism of urbanization on rural development, the telecoupling effect of globalization and
agricultural trade, and the regulation effects of policy intervention and engineering measures. The research
methods mainly involve the coupling evaluation models and the coupling mechanism models. Given the
insufficient research on the mutual feedback and transmission mechanisms of rural human-earth system coupling
at multiple scales and the lack of data models, future studies should focus on detecting the coupling process and
pattern of rural human-earth system under structure transformation and scale extension, analyzing the coupling
mechanism of rural human-earth system under elements flow and effects cascade, exploring the simulation and
decision- making methods of rural human- earth system that are data- driven and characterized by model
integration, and finding the coordination pathways of rural human-earth system under the objective of harmony
between humans and nature and global sustainable development.

Keywords: human-earth system coupling; human-earth system science; rural territorial system; process-mecha-

nism-pattern; sustainable rural development



