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Preliminary Establishment of a Flow Information System for
Assessing Small Hydropower Potential: A Case Study of the Gaoping

River Basin
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Abstract

To support Taiwan's goal of achieving net-zero emissions by 2050, in addition to solar,
wind, and geothermal energy, small hydropower is emerging as a promising renewable
energy source. A fundamental step in the development of small hydropower is acquiring
accurate and site-specific river discharge data across spatial and temporal scales to estimate
the hydropower potential of candidate sites. However, most river reaches lack long-term
flow observations necessary for designing hydropower systems, and short-term monitoring
through temporary instruments often fails to capture long-term flow characteristics. To
address this gap, this study utilizes long-term discharge records from existing hydrological
stations to estimate flow conditions at ungauged sites required for hydropower potential
assessment. In addition, relevant hydrological and geomorphological maps and datasets are
generated to serve as user-friendly reference tools for developers, community residents, or
citizen groups interested in community-based small hydropower projects.

The Gaoping River Basin was selected as a demonstration area. Hydrological data were
collected from existing flow stations on the main river and its tributaries, including Lilin
Bridge Station, Shanlin Bridge(2) Station, Liugui(1) Station, Santimen Station, and Dajin
Bridge(1) Station. Geomorphological data were derived from Taiwan’s updated gridded
Digital Elevation Model (DEM). Using Geographic Information System (GIS) techniques,
the river network and corresponding catchment boundaries were delineated, and the length
and slope of each tributary were calculated. Daily flow records from the gauging stations
were used to construct annual Flow Duration Curves (FDCs), and flow exceedance values
(e.g., Q10, Q20, Q30, ..., Q90) were computed. Initially, the median flow (Q50) was adopted
as the design discharge for small hydropower devices, and the area-ratio method was applied
to extrapolate flow values to ungauged tributaries. Alternative exceedance flows (e.g., Q80)
can also be used for design discharge estimation using the same approach. Finally, a
prototype web-based query system was developed as the foundation for a small hydropower
potential assessment platform. This system can be further integrated with additional spatial
data layers, such as power grid transmission line maps, to enhance its comprehensiveness
and applicability in future planning and development.

Keywords: small hydropower generation, hydropower potential discharge, flow exceedance
probability curve, ungauged sites
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