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Abstract

China’s Loess Plateau has the most extensive soil erosion in the
world; In addition to the pressing environmental problem, the people of
this area suffer from chronic poverty. These two factors of environmental
degradation and socio-economic issues are always interlinked and
usually reinforce each other. The situation in the gullied hilly regions
(GHRs), a majority of the Loess Plateau, has been even more
unfavorable. All these pose a significant threat to regional sustainable
development, and a menace to the property and life safety at the lower
reaches of the Yellow River. Environment protection and sustainable
development are the obligatory tasks these regions are facing.

Based on earlier scientific achievements of the Loess Plateau study,
this research, by integrating trans-disciplinary subjects of ecology,
economics, agronomy and system science, focuses on the issues of
sustainable agriculture and rural development (SARD) in the gullied
hilly regions of the Loess Plateau. Three hierarchical regions of different
sizes in mid-Gansu, namely Gaoquan watershed, Tangjiabu Watershed
and Zhuanglang County, are employed as study areas. The targets,
Paradigms, approaches and strategies of SARD in these regions are
discussed from technical and institutional perspectives.

From technical perspective, firstly, positive research for sustainable
land use has been carried out. Two cases, integrated watershed
management in Gaoquan and terrace construction in Zhuanglang County,
have been selected to illustrate the success of these practices. The
dissertation analyzes driving forces of land use changes of this region
and, then, proposes measures for optimizing land use patterns. Secondly,
solutions for maximizing water use efficiency are discussed. By
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examining the traits of water resources in loessal region and the
relationship between water use and sustainable agriculture, the thesis
emphasizes the significance of the creative Rainwater Harvesting
Agriculture by demonstrating its technical feasibility, yield-increasing
potentials and promising trends. Thirdly, the case study of ecological
agriculture in Tangjiabu watershed clearly exhibits its viability and
necessity on achieving SARD. Two Paradigms of ecological agriculture
are presented, one is an integrated system of animal husbandry with crop
farming, and another is a biogas-centered eco-’.rmyard system. The
paper also probes into the energy flux of ecological economic system in
GHRs of the Plateau.

From socio-economic perspective, a set of GHR-specific methodology
and criteria have been developed for appraising and zoning regional
development. Analytical Hierarchy Process is used to estimate the
SARD dynamics of Gaoquan Watershed. While clustering method and
Geographical Information System (GIS) are adopted for SARD zoning
at county level in Zhuanglang. More importantly, historical retrospect on
relationship between economics and sustainable development suggests
that ecological economics is the theoretic base for sustainable
development. Accordingly, the services and value provided by agro-
ecosystem have been analyzed based on discussion of ecological ethics
and ecological axiology. It is argued that institutional innovation is
necessary approach toward SARD by eliminating externalities and free-
riders of public goods. The thesis also analyzes the aim and mechanism
of SARD in GHRs and, particularly, in Gaoquan watershed.

At the end of this dissertation, macro-strategies of establishing and
improving green market economy are recommended for achieving
sustainable agriculture and rural development in gullied hilly regions of
the Loess Plateau by technical and institutional innovations.

Key Words: sustainable agriculture ecological economy Loess
Plateau Gullied Hilly Regions positive research
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