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Impact Assessment of Floating Photovoltaic Systems on Irrigation
Water Quality in Agricultural Ponds and Reservoirs
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Taiwan is actively promoting renewable energy to achieve the “2050 Net Zero
Emissions” target, with the Irrigation Agency, Ministry of Agriculture implementing floating
photovoltaic (FPV) systems on ponds and agricultural reservoirs. To ensure that irrigation
water quality is not compromised, water quality monitoring was conducted at five FPV
sites—Taoyuan Canal Pond No. 8-20, Shezi Pond No. 1, Beishi Pond, Xiashen Pond, and
Woushantou Reservoir—in 2020, 2022, 2023, and 2024. Parameters included irrigation water
quality standards (pH, electrical conductivity, suspended solids, ammonia nitrogen, sodium
adsorption ratio, chloride, sulfate, and heavy metals), specific heavy metals (gallium, indium,
molybdenum), common plasticizers, and eutrophication indicators (total phosphorus,
transparency, chlorophyll-a). Principal Component Analysis (PCA) was applied to evaluate
site differences. Results showed that all sites met water quality standards for irrigation, and
specific heavy metals and plasticizers were below detection limits. Xiashen Pond showed
higher sodium adsorption ratio, chloride, total phosphorus, and chlorophyll-a than other sites,
attributed to inflow sources rather than FPV installations. Eutrophication assessments
indicated mesotrophic conditions at Shezi Pond No. 1 and Wushantou Reservoir, while others
were eutrophic, likely associated with low water replacement rates. PCA confirmed that water
quality differences mainly reflected inherent conditions rather than FPV effects. Overall, FPV
installations did not adversely impact irrigation water quality. Continued long-term
monitoring is recommended to ensure the safety of agricultural water use and to provide a
valuable reference for future management and policy decisions.
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