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Fig.1 Connotation of gully agriculture and its sustainable development
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Fig.2 The "Triple Circulation" (3C) strategy pattern of modern gully agriculture
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Fig.3 Development model through adjustment of agricultural structure based on rape cultivation
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Modern gully agriculture and its sustainable development in
the loess hilly and gully region

Huang Yunxin'*’, Liu Yansui'*’, Liu Zhengjia'’

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

Abstract: Modern gully agriculture is a new regional type of agriculture developed in the process of man-land
coupling in the loess hilly and gully legion. Its sustainable development has great practical significance for the
high-quality development of regional agriculture, optimization of "production-living-ecological" space and rur-
al revitalization. Based on the cognition of human-earth system science, the connotation, sustainable develop-
ment direction, typical development patterns and guarantee system of modern gully agriculture were discussed,
and relevant research prospects were proposed. This paper also provides a theoretical reference for systematic-
ally understanding the patterns of gully agriculture and promoting its sustainable development in loess hilly and
gully region. The conclusions are as follows: 1) Gully agriculture is an important functional type of rural re-
gional system, which has the characteristics of multi-scale and multi-level. Thus, the sustainable development
of gully agriculture should focus on micro, meso and macro scales to realize the sustainable development of
soil ecosystem, farmland ecosystem and agricultural regional system synergistically. 2) On the premise of en-
suring food security and ecological security, adjustment of agricultural structure should be actively promoted to
develop multifunctional agriculture. Through the "3C" model, namely, the internal circulation of agriculture it-
self, external circulation of agriculture and the big circulation of agriculture based on agricultural multifunction,
it helps to realize the optimization of the production structure, the extension of the industrial chain and the com-
plementarity of urban and rural functions, which can promote the development of rural economy and urban-rur-
al integration. 3) Innovation and promotion of the driving patterns such as comprehensive land consolidation
pattern, agricultural structure adjustment pattern, comprehensive development of characteristic resources pat-
tern and land transfer scale production pattern can help to improve the efficiency and quality of agricultural
production. 4) The furture is expand interdisciplinary research of geography and other disciplines, and deepen
the research in "theory-practice" paradigm. To explore and establish the agricultural production guarantee sys-
tem that integrates technology research and application, talent training, policy and institutional support, are the
important measure to comprehensively improve the efficiency of agricultural resources utilization and overall
production efficiency of gully agriculture and promote the modernization of gully agriculture.

Key words: gully agriculture; human-earth system science; regional type of agriculture; agricultural develop-

ment pattern; agro-geographic engineering; loess hilly and gully region
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