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Incomes under SWAT-Based Crop Conversion Strategies: A

Case Study of the Beigang River Basin
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National Taiwan University!
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Abstract

Climate change has led to increasingly extreme temporal and spatial rainfall
patterns in Taiwan, intensifying the frequency and severity of droughts and posing
serious challenges to rice cultivation, which is highly dependent on irrigation. This
study evaluates crop production water footprints and farmer incomes under alternative
crop conversion strategies using the SWAT model, focusing on the Beigang River Basin
from 2012 to 2022. Three irrigation scenarios were designed (20%, 40%, and 60%
reductions in maximum irrigation) to simulate the irrigation demand and water
footprints—blue, green, and grey—of rice and three drought-tolerant crops: maize,
soybean, and sweet potato. Results indicate that rice has an average irrigation demand
of 2400 mm and a blue-green water footprint of 2472 m?/ton, much higher than that of
upland crops and orchards. Crop conversion reduced blue-green water footprints by
7%—51% and increased farmer incomes by 105%—675% compared to fallow subsidies.
However, soybean and maize resulted in 5%-22% increases in grey water footprints
due to higher pollution loads. Sweet potato exhibited the best balance between water
efficiency, environmental protection, and economic return. This study demonstrates the
practical value of integrating SWAT-based simulation with water footprint analysis for
improving climate resilience and promoting sustainable agriculture in Taiwanese
watersheds.
Keywords: SWAT model, Crop production water footprint, Non-point source pollution,

Crop conversion, Beigang River Basin
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