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ABSTRACT

Feitsui Reservoir is the major source of drinking water in the Greater Taipei area. The upstream
catchment of the Feitsui Reservoir is a water source protected area. However, in many catchment
areas, there are still agricultural activities that produce nitrogen and phosphorus which might cause
the reservoir's eutrophication. Some studies have pointed out that the use of organic fertilizers may
also impact the water environment (Zhang Jialing, 2016). The purpose of this study is to investigate
the effects of agricultural practices on water quality in catchment areas, and to compare the impact
of organic and conventional agriculture on water quality at the catchment outlet. This study collected
meteorological data from 1990 to 2014, elevation maps, land use maps, and soil data in the
catchment area of the Pinglin arch bridge. Simulation results show that SWAT can effectively
simulate the daily flow in the catchment area of Pinglin Arch Bridge. However, during typhoon
events, daily simulations are underestimated and cannot accurately simulate the flow during the
flood peak. The total phosphorus concentration in the outflow water was positively correlated with
rainfall. After verification of flow, as well as verification of total phosphorus and nitrate nitrogen,
four agricultural scenarios were designed for simulation, which were (1)purely traditional, (2)purely
organic, (3)purely organic nitrogen and phosphorus fertilizer, and (4)natural agricultural without
fertilizer method. For the simulated conditions, compared to the traditional agriculture, organic
fertilization could reduce the total phosphorus (TP) content by 70 % and the total amount of nitrate
nitrogen (NO; —N) by 68 % into the river. According to the simulation results of this study,
organic fertilization can effectively reduce the total phosphorus and nitrate nitrogen content in water.
If input the same amount and the proportion of organic nitrogen and phosphate fertilizers, it will
also reduce the total phosphorus and nitrate nitrogen content in the water. In addition, the agricultural

behavior with minimal environmental impact is by natural farming.

Keywords: Feitsui reservoir, Non-point source pollution, SWAT, Organic agriculture, Total

phosphorus, Nitrate nitrogen.
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