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Application of GIS and Hydrological Models for Small
Hydropower Potential Assessment: A Case Study of the Beinan
River Basin

Yu-Feng Chung?, Tai-Chuan Yu*, Tzu-Lung Liao?, Chih-Hsun Hsueh?, Yi-Fang Chu®

Abstract

This study proposes a systematic framework integrating Geographic Information
Systems (GIS) and hydrological modeling to evaluate SHP (Small Hydropower) potential in
the Beinan River Basin. By utilizing the Soil and Water Assessment Tool SWAT (Soil and
Water Assessment Tool) for daily runoff simulation and QGIS for head analysis, 60 potential
sites for head-type turbines were identified in Sub-basin 5. Results indicated that Cross-Flow
turbines are most suitable, with annual energy production (AEP) predominantly ranging from
50,000 to 100,000 kwh. Additionally, HEC-RAS was employed in Sub-basin 29 to simulate
flow velocities (averaging 0.685 m/s), yielding an estimated AEP of 11,703 kWh for kinetic-
type turbines. The proposed methodology provides a robust and practical approach for rapid
SHP site assessment in mountainous terrains.
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