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Abstract

As the green and low-carbon transition advances, county-level small hydropower, a vital component of the clean energy system, faces
challenges in maximizing its ecological and economic value through traditional single-generation models. This study highlights the
urgency and significance of exploring diversified development pathways. By integrating current analysis, pathway construction, and
case validation, we systematically examine the development status and transformation challenges of county-level small hydropower.
The research proposes diversified development strategies from two dimensions—energy complementarity and functional expansion—
while discussing implementation approaches through typical cases. The findings indicate that synergizing small hydropower with
renewable energy sources like solar and wind, along with expanding non-electric services such as eco-tourism and agricultural
irrigation, are key pathways to value enhancement. Policy mechanism innovation and technological advancement serve as critical
supports. The conclusion emphasizes that diversified development of county-level small hydropower in energy transformation is an
inevitable choice, requiring coordinated planning and policy incentives to ensure successful implementation.
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